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GENEtAI DYXMICS IASTRONAIUTICS ýCA II,
I .R'EPR NO. AE0O-UYj5;;

FOREWORD

Thin report Is prepared at the direction of U.S. Air Force Ballistic
System Division by letter Contract NO. AF04(647)-453.

Thim report providea the intcgrnttvd nktrumentatiun rccluirhcntitm
and dctaiils necessary to accomplish prugqrame described ,i Adtru-
inautics Report AEGO-0807, "Integrated Test Plan for WS1M7A-

Operational System Test Facility .•STF-2 Caieg~ury UI," prvularod
by Test Planning, Dept. 370-1. This report will be ommidcrod the.
primary source of liormaion re•nted to lnstrurnontatitun for the Z
OSTF-2 program. Listrumentatiti of intei•ratod otulpinont of Am- (9)
&ociatu Csntractors in incluucd. All chanb'e or addittuna to the WD)
instrumentation will be indicated in revislon@ to this report, aftercoordination with Instrumentation Planning. Dept. 370-1. Q •

S. PAGE NO. I

"k _ o



N ONE- ,~ TI"
GENERAL DYNAMICS I ASTRONAUTICS

REPORT NO. AEGO-0653
26 SEPTEMBER 1962

This page intentionally left blank.

PAGE NO. ii

Tn"G IMVW awa I•AU MWANT" UApplCT"" THI 1?IWM t 0fINSt 0N "M O 101T11 SVATH WITHHI TNO 1*94MGW Of THE ,IPIONII LAWS, TITLE

iW S.S,, Ul. W el m me tog IUIUm m lu M onW ATION Of W""CN Al" MAN N . l TO AN LONLjT9nO 1`1 P0110iN IS IOSIGIrT1O BY LAW

.



GENERAL DYNAMICS I ASTRONAUTICS

I1EPORT NO. AE60-0653
26 September 1962

TABLE OF CONTENTS

PACE

FOREWORD

TABLE OF CONTENTS ii

LIST OF ILLUSTRATIONS v

INTRODUCTION vii

OSTF-2 PROGIIAM INSTRUMENTATION SUMMARY viii

1. DISCUrSSION OF MlSKZILE INSTRUMENTATION 1-1

General i-1
Propulsion 1-2
Propellant Utilization 1-3
Airborne Pneumatics 1-3
Missile Airframe 1-3
Flight Control 1-4

A. Autopilot 1-4

B. Guidance 1-4

Re-entry Vehicle 1-7
Revision D Changes Missile 1-9
Revision E.Change 1-13

U. DISCUSSION OF FACILITY INSTRUMEN±ATION 2-1

Communication Systems 2-1
Launch Control 2-2
Propellant Loading 2-4

PAGE NC. iii

TWI ltMIuAn CONTAINS INFOIMATION AFrIVTIN TNt "TIdM" OfINS| Of INm NITO u T" WITHIN TINv 01 m1 0r T( i| tVIOWoW LAM, TrlM
18. U.S.C., ECTIOW YU ANO 7%4, THE TTASMIS1SION 01 ROIV.ATION O• WHICH IN ANY ANKWll TO A* U• NNlOIIZO P5I350 I POW &JUTRO lAW.

-P



GENERAL DYNAMICS I ASTRONAUTICS

REPORT NO, AE60-0653
26 September 1962

TABLE OF CONTENTS (Continued)

A. Fuel 2-4

B. Liquid Oxygen 2-6

C. Liquid Niteogen/Helium 2-8

D. Gaseous Nitrogen 2-9

Air Conditioning 2-10

A. Facility Heating, Ventilating and Air Condit!oning 2-10

B. Pod Cooling 2-11

C. Engine Compartment Environment 2-11

Gox Vent System 2-12

Launch Platform 2-12

Load Cells and Facility Missile 2-14

Missile Loft Syptems 2-21

A. General 2-21

B. Launch Platform Driving Mechansim 2-21

Launch Platform Locking System 2-22

Door Closure System 2-23

Crib Locking System 2-23

Facility Hydraulic Power System 2-23

Hydraulic Pumping Unit 2-24

Facility Power 2-25

Revision D Changes Facility 2-27

PAGE NO. iv

THIS MATtCIAL COITAINS I•NOIATIOM AVV(CTING Tt NRATIOAL OVIENS 00' Ttt UNITIED STATES WITI4N TIN MUNING Of T1 MPIOMNA1 LAWS, TITIt

S U.S.C., ECTIONS M AD M4, THE T•IAMISSIO Oil WILATION OF WHICN IN ANY MAJW•Il 1 AN UNATJTHONIZID PItRO I$ P13 O4NiITtO SI LAW.

A % 11 q



GENERAL DYNAMICS I ASTRONAUTICS

REPORT NO, AE60-0653
6 JULY 1962

TABLE OF CONTENTS (Continued)

PAGE

HI. DATA GATHERING SYSTEMS 3-1

General 3-1

FM 3-1

Digital 3-2

Graphic Recorder 3-3

Instrumentation Calibration 3-4

Miscellaneous Launch Area Data 3-6

Airborne Data Gathering System 4-1

IV. OSTF-2 DATA SOURCES 7-1

ILLUSTRATIONS

TABULATIONS

Master Instrumentation Log A
Objective Instrumentation Composite 9

Test Plan and Recorder Assignment 10

SEQUENCE RECORDER PEN LIST 11-1

APPENDIX A 12-1

PAGE NO. v
4%

THIS MATERIAL CONTAINS INFOMATION AFIICTING THE NATIONAL NIrNS OF IHK UNITED SAII WITHIN THE 1AMI G OF INS C FT H IS[ NAGE iAx, .&ILt

II U.SC., SCTIMONS M2 AO 7f4, THE TRA IUSIM On REVILATItO Of WHICH iN ANY kANYS TO ANl UNAUTHO1OIJE PERnON 11 POMHIWTr V ILAW



GENERAL DYNAMICS ASTRONAUTICS

REPORT NO, AE60-065 3

6 JULY 1962

This page intentionally left blank.

PAGZ NO. vi 4
rno$ WAttIIrL COMAJu IOSMUATION AIffCCfNls TH9 NAIAU6&4 WFtB 00 !"' IppIfO jTATjIS Wit)4fN l4i MiANING Of TUI ItW*I, i A*,,,

to, U SC, UC1lluS 7 A 7W, I 1UANSMOS)ON ON SttIAlTON Of WAOCf tN AN" MANN• . 0 At UMAUt No I'19 1tilO4l I % i4t1iW V IV,

A

- -o._.. . .. -



GENERAL DYNAMICSJIASTRONAUTICS
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26 SEPTEMBER 1962

INTRODUCTION

The Operational System Test Facility (OSTF-2), F Series silo at Vandenberg AFB will
have instrumentation provided to support testing the weapon system as part of the overall
category 11 program. The facility configuration is covered in Astronautics Report AE60-
0306. The purpose of the OSTF-2 Category 2 program is to test the F Weapon System
and to determine if any modifications are necessary to meet or improve operational re-
quirements at the silo sites.

The areas of teeting will include evaluation of Aerospace Ground Equipment (AGE), Air-
borne, and Facility system and subsystem performance. Operational capability will also
be evaluated in terms of maintainability, reliability, and human engineering factors.

A detailed discussion of system and subsystem instrumentation will be found in the main
body of this report.
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[i OSTF-2 PART 2 PROGRAM INSTRUMENTATION SUMMARY

f The test program consists of three (3) test series divided into blocks of testing. Test Series

�[1 is divided into the following blocks: (a) Block 0, (h) Block 1, (c) Block lA, (d) Block IB,
and (e) Block 1C. Block 0 testing consists of three LN2 countdowns utilizing Missile 3F.
Block I testing, using Missile 13F, contains an inspection, two LN2 countdowns, and three
LOX countdowns. One of the LN 2 and one of the LOX countdowns also include hour hold
periods. Block LA and 1B testing comprise Operation Shotgun. Missile 57F will be used
for Block LA testing which includes an inspertion, one LN2 countdown with an hour hold, a
LOX countdown, and a launch. Missile 13F will be used for Block 1B testing which includes
an inspection, two LN2 countdowns, a 5 day hold, a LOX countdown, and a launch. Block
1C testing consists of an inspection to be accomplished at 576E.

Test Series 11 and HI are divided into two blocks of testinig for each. Test Series II will
utilize Missile 83F. Special testing consisting of EMI and LN2 countdowns will be accom-
plished as well as ECP updatings. Test Seriea III as yet has not been defined for any
special testing.

All Test ObjectiVes are listed in tabular form in the Objective instrumentation Composite,
(see Section 9). In order to obtain data to fulfill these objectives, instrumentation has been
assigned from the master OSTF-2 instrumentation list. Recorder assignments for the
various measurements are found in the Recorder Assignment Tab, (see Section 10).

A measurement composite has been compiled and only measurements on the composite will
be recorded at OSTF-2. All test objectives have been assigned instrumentation from the
composite list; and where required, a priority will be assigned according to the following
ground rules:

a) Priority I measurements are the minimum required to satisfy the objectives.

b) Priority 2 measurementý are those desired for the fulfillment of the objective.

c) For any given run, the site personnel will be required to record all priority 1
measurements for the specific objectives of that run. The recording of pri-
ority 2 measurements will in general be left to the discretion of the site per-
sonnel so that recording capabilities will not be exceeded.
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The instrumentation system will assist in the evaluation of Technical Orders and trouble-

shooting. It may be necessary for site personnel to select the parameters required for cor-

recting problem areas. Complete information concerning the parameters, such as pick-up

point, range, and recorder, along with a description of the problem requiring the instru-

mentation changes, should be forwarded to Test Planning, Dept. 370-1, as soon as practi-

cable after each chanige for record purposes.
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GENERAL DYNAMICS I ASTRONAUTICS

REPORT NO. AE60-0653
6 DECEMBER 1961

DISCUSSION OF MISSILE INSTRUMENTATION

GENERAL

The instrumentation program described in this report has been coordinated with various
design groups and Associate Contractors. The inst'rumentation requirements are based
upon the following categories:

Evaluative Instrumentation - that instrumentation required to support test objectives.

Operating Instrumentation - redline and design limit measurements which are re~quired by
site personnel to monitor critical parameters during validation, integration and test
operations.

Failure Analysis Instrumentation - any of the OSTF-2 program measurements may. in the
Sevent of particular types of failure, become useful in failure analysis Therefore. meas-

urements not specifically assigned in the above two categories are automatically classified

as failure analysis instrumentation.

The ground rules used in this instrumentation program are as follows:

A. All instrumentation is to be coordinated through Astronautics Test Planning
Instrumentation Group, 578-12.

B. All subsystem and Associated Contractor equipment interfaces are considered
for instrumentation and instrumented where required.

C. A standardized boss is used for all pressure and temperature transducers.
Measurement provision in the AGE is the reponsibility of the cognizant

design group,

A design objective Is that theover-rill instrumentation program. including methods, tech-
niques .. nd procedures for human factor data oollectlon, will allow changes of mesure-
mentA with no appreciable delziy or cost in testing. A complete listing of the instrumen-
tation provided for testing at OSTF-2 Is published In this report; however, instrumentation
changes will be made if necessary to accomplish objectives resulting irom previous runs.
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Three basic typer of recording systems will be utilized for data gathering. Direct writing
recorders will be used for quick look type analysis, sequence measurements, and opera-
ting instrumentation. An FM system will be employed for data requiring a more complete

analysis. A digital system will be provided for recording measurements requiring a high

degree of accuracy. Limited playback facilities will be available at the site for quick look
analysis of the data. including unsealed playback of digital data. The instrumentation s'.s-

tern is z.apable of handling all types of meausurements including pressure (potentiometers

and strain gauges), temperature (resistance bulbs and thermocouples), flow (venturi.

orifice and turbine type), rotational velocity, and others that might arise. Scale factor

calibration techniques will be employed to reduce the set-up time for each run

PROPULSION

The silo configuration requires that fuel be constantly stored in the missile tanks Auto-
matlo prevalves in the airborne low pressure fuel ductihng keep the fuel from flowinz irto
the engines while ths missile is in standby condition. The fuel turbopump inlet pressure3
(P7002P. P7306P, P7055P) will be monitored to ascertain prevalve performance during
the standby and flight pressurization periods.

The ability of the rapid LOX topping unit to maintain satisfactory LOX turbopump inlet
c,•mltloni and to meet interface requirements will be exhibited by temperature 1P7134T
P7304T, P7305T) and pressure (P7907P) measurements in the L4OX pump inlet ducting

During LOX tanking. gaseous and liquid oxygen flow through the turbopumps and cause the
pumps to motor. N the pumps motor excessively, the preservation and lubrication mate-
rials utilized by Rocketdyne are degstroyed and the pumps must be represerved. In order
to determine the numbwr and rate of turbopump revolutions, the existing missileborre
tachometers will be adjusted for low range output (P7137B, P7138B) and will be connected
to the andlane rFM rooording system. Prior to flight, the tachometers must be read)usted
to tin normal range and reoonnected to the telometry iystem

Additional propulsion system instrumentation, telemetered via the I1RM. will furnish
Information na engine performanco during flight.
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PROPELLANT UTILIZATION

The acoustica propellant utilization (P/U) system will be installed on those missiles allo-
cated to the OSTF-2 facility. This system consists essentiaUy of a sensor string portion
and a computer portion. Propellant levels (fuel and lox) are sensed by ultrasonic probes
and this level information is fed into the computer portion. The computer section uses
these level indications and the time differences between these level indications to apply a
correction voltage to the electrically controlled hydraulic servo valve which positions the
main fuel valve and thus controls the fuel flow rate.

Present plans fo." light instrumentation for the Acoustica P/U system consists of two
telemetrv measurements (U113V. U135X) in the MRS kit. Official Air Force action to
add these two measurements to the IRSS kit (ECP 1260) has not been received at the time
of this report.

Since the Acoustica P/U system is relatively passive during a countdown, two landline
measurement (U7132X, U7123X) and instrumentation common to other sYstems (e. g. mis-
sile 24 volt power) will provide information for system capability. Computer reset
(U7125X) will determine that a pulse has been received by the computer while gtation
counter output (U7132X) will verify that the computer has been reset and is connected to
the proper sensor pair in order to provide opcrational readiness.

PNEUMATICS

Mis•sileborne helium requ'remnents are very critical on Silo mtisiles due to countdokwn re-
strictions. The quantity of helium loaded will be determined by airborne pre-sure (FJ,145P.
F7246P) and temperature (F724sT, F7249T. F7250T, F7290T) instrumentation in the mis-
sileborne helium storage spheres Performance of tho F Series boiloff valve will be es-
tablished by the mis•ile Lank ullage (F7001P) pressure measurement.

MWLSILE AMIFRAME

Eight strain gage measurements will be made on the minnile to measure bending moment
as the mibaile Ins raised and lowered.
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Each installation will consist of two gages (one hoop and one longitudinal strain) located
halfway between the X and Y axes in quads'ants I, II, MI, and IV at Sta. 900; and in the
same relative locations at Sta. 1100 as follows:

STA 900 STA 1100

LONG. HOOP LONG. HOOP

QUAD I A7820S A7533S A7824S A7537S

QUAD II A7822S A7T35S A7826S A7539S

QUAD Mfi A7823S A7536S A7827S A7540S

QUAD IV A7821S A7534S A782FZ A7538S

FLIGHT CONTROL

TIe flight control system in made up of two major subiystems. the airborne autopilot sys-
tem and the inertial guidanoe system.

A. Autopilot

Refer to General Dynamics/Astronautics d', umrnt AZC-27-068,
Instrumentation Configuration of Operations, Missiles - USL, for a
diacusslon of measurements made via the telemetry system.

The Operational Test and Automatic Launch Control Parameters document,
AZM-27-452. describes those functions monitored during testing and sys-
tem checkout.

B. Ouidance

The following gukdan- instrumentation has been ooordinated with the Arma
Corporation and is in accordance with ARMA DAG 7764 RIv I11.
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All of the Arma Inertial Guidance measurements telemetered via the IRSS,
except I581W are also being recorded via landline. Of these measurements
the analog to analog converto: (AAC'S) (17552D, I7528V, I7529V, 17580V,
17527X, 17521X, I,522X, and 17570X) are to be picked up at the umbilical
junction box and are already conditioned to 0-5 VDC; the calibratiou proce-
dure of these measurements will be supplied at a later date. The digital
signal convertor (DSC) Outputs (17505H, 17506H, I7507H, 17508H, 17509H
17502L, 17503L, 17504L and 17510W) are also picked up at the same umbilical
juntion box and require only one recording channel.

In addition, the following measurements are also made on landline recorders:

1. Arma String Frequencies - 17515A, 17516A, 17517A, 17518A,
17519A and 17520A. These string frequencies, -.- o from each of
the three accelerometers on the stable platform are fed directiy
into the airborne computer and are used to calculate missile3 vector velocity, position and steering functions. This measure-
ment will be recorded on tape using a 70 KC subcarrier oscillator.

2. Optical Azimuth Signal - I7501D. This measurement is normally
a null and is derived from the azimuth alignment group servo
loop and indicates the azimuth with respect to polaris.

3. Roll and Pitch Pendulum - 17511D and I7512D. These measure-
ments monitor the leveling of the guidance platform preparatory
for launch and test purposes.

4. Roll, Pitch and Azimuth Memo/ - 17572D, 17573D and 17574D.
The guidance is put on memory prior to elevator lift, and this
memory capability is therefore monitored to evaluate any changes
when the missile arrives at launch position.

5. Pitch. Roll and Yaw Gyro Torque - 17591C, I7592C, and 17593C.
This measures the torquing signals fed to each respective gyro
axis to maintain platform alignment. Zt compensates for earth's
rotation snd normal gyro drifts.
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6. Pitch, Roll and Azimuth Servo Error - I7549D, I7550D and
17551D. These are measurements of the error signals in the
platform servos which maintain the platform initial orientation.
However, when positioned on the ground these signals should
be near null.

7. Zero Lag Output #1 - 17576D. This signal is associated with the
azimuth alignment loop and provides the added stability in the
azimuth alignment servo loop.

8. Alignment Group Radial, Tangential and Axial Vibration -

175380, 175390 and 175420. These measurements monitor the
vibration environment of the theodolite which is a part of the

alignment group.

9. Temperature Controls Amplifier Output - 17540V. This meas-
urement monitors the power required to maintain a fixed stable
temperature of the high density fluid surrounding the spherical
housings which contains the gyros, on the stable platform.

10. Twenty-One Arma Discrete Commands - 17611X thru r7628X.
r7630X, 17G31X. and 17637X. These measurements are self
explanatory when referred to in the measurement tabuliatious

11, Indication of Start Elevator and Elevator Complete. 117807X,
L/P LOCK ASSY OPEN; H7812X, L/P LOCK ASSY CLOSE.

These measurements provide a time history of "Elevator Lift" environ-
ment for the AIG.

12. AIG Pod Environmental Monitors - N7032T. A7907T, r S015T.
N7048T, N716T, N7050R, N715TR, N7154T, N7046J. Then,
measurements monitor the air flow rate, temperature, and re-
lative humidity of the air goinK into 1l and B2 Pods. They al14
monitor the air inside the BI and B2 Pods.

A discussion of the pod cooling Instrumentation is in the air conditioning
section, paragraph "B, "

PAGE NO. 1-6

J . winL ccv us A S VI' Ilm T'M "MC14NIMIO as Sm u1 UAN wiMtI I" AN u 0 ne lw Iftl~t tgm tin•1

E ' 0 M m%

___ 
In 9; W-.w



GENERAL DYNAMICS IASTRONAUTICS
* REPORT NO. AE60-0653

6 DECEMBER 1961

RE-ENTRY VEHICLE

Basic Category Two (2) Tests for the Re-entry Vehicle (R/V) are a) to prove reliability,
b) determine that the R/V is tactically operational, and c) evaluate the R/V as a part of
the weapon system to determine operational limitations and capabilities. The units in-
volved with B/V system evaluation are as shown below in a~ sixnplAfied configuration:

General Dynamics/
Astronautics GE
Responsibility Responsibility

LAUNCH [LOGIC RESPONDER MONITOR RE-ENTRY
CONTROL [UNIT RACK IVEHICLE
CONSOLE #2L SIMvULATOR

Instrumentation requirements for the Part 2 Program are listed below:

MEAS. NO. DESCRIPTION REMARKS

Y7052X R/V BATT HTR THERMOST Effective only on Mark 3-Mark 4 always
shows positive signal.

Y7054X WAC POWER Signal is sent to Launch Control Console
(LCC) from GE at countdown initiation.

Y7055X START C/D PWR Signal is Bent from GE which indicates
another bus has been switched in to
provide power to select the target.

Y7056X 28 VDC VERIFICATION GE Initiated signals to ascertain that GE
Y7064X 118 VAC VERIFICATION Is receiving operating power from

Astronautics.
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N/EAS. NO. DESCRIPTION REMARKS

Y7059X R/V CONTINUITY (GOOD) Determines that electrical continuity
exists through the R/V circuits.

Y7068X MARK 3 R/V Identity loop to indicate that a Mark 3
Y7061X MARK 4 R/V or Mark 4 R/V is installed on the

flight vehicle.

Y7062X R/V TACTICAL Signal represents a summation of a
series of H*/V relay closures: (a) that
the GE simulator is not connected,
(b) that the target selector switch is
in the remote position and the "Test
Power Good" switch is in the OFF
position.

Y7065X START C/D VFY Signal received from GE acknowledging
receipt of countdown initiation from the
Launch Control Console.

Y7066X TARGET A SET Indicates that the command from the
Y7067X TARGET B SET LCC (via the H/V monitor) has been

set in the R/V.

Y7069X TARGET A SELECT Indicates that the R/V prelaunch moni-
Y7070X TARGET B SELECT toring set has received the target com-

mand from the LCC.

Y7071X START C/D SIGNAL Countdown initiation signal sent from
LCC to GE.

Y7072X +28 VDC Generated by GD/A when +28 VDC sup-
plied to R/V prelaunch monitor.
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REVISION "DIY CHANGES MISSILE

The information contained under Discussion of Missile Instrumentation, Section I should be
referred to for a description of raasoning used in establishing missile instrumentation
cc.nfiguration.

The text is still applicable except as amended below.

IRSS MODIFICATION

The launching of Missile 66E pointed up the desirability of expanding the IRSS telemetry to
provide a greater failure analysis capability. This increased capability requires the addi-
tion of three continuous and one commutated channels (IRIG channels 2, 3, 8 & 16) to the
IRSS kits and provides channel space for ipproximately 27 additional telemetry measure-
ments. The new baseline (effe,7, r eon Latund1hs attc r 57F) will consist of the present instru-
mentation including ECP 1260 plus ttlose measurements added by OST - ECP 8073. The
measurements added include 8 pressures, 3 temperatures, 2 valve positions, 5 autopilot
voltages, 1 .z eikw-ire, and 1 conax vElve command voltage. One rate gyro and 2 pump
speed measurements are rechannelized from commutated to continuous channels. An
auxiliary signal converter will be utilized to house channel 8 and 16 and the 10 RPS
commutator.

Due to the time element Missile 57F received the minimum IRSS telemetry changes com-
patible with launch schedule. The measurements added include 1 temperature, 1 pressure.
1 breakwire, and 1 conax valve command voltage as listed below-

A77ST ENGINE COMPARTMENT AMBIEN'r @ SUST. HYD. PUMP
M32X CONAX VALVE COMMAND
H185P SUST. HYDRAULIC PUMP INLET PRESSURE
M185X RECOVERABLE CAMERA PKG. - EJECTION SIGNAL
MEASUREMENT P714T (B2, GAS GENERATOR COMBUSTOR) was deleted to provide
channel space for A778T.

PAGE NO. 1-9

Is MAI, CO.TAI+I IrOb•AIb AFFICTING IHEI kATIOM DIFIFlU 0O IEH INIO STA R I WITHIN lTv IAWU1 Of TlI tSPIOM• All U, ll t
18, Ui S.C. SIC¶ION M ANO 714, TIE IPANMIISON 01 111MLA1IION OF WMICH 14 AM If*Muu(U 10 AN UWWWjfjIYOp15c *SW it CWij~u AT t,t v.



iiiI;~ ~ rII III

IWP TT I I I IIhiiiiqi

GENERAL DYNAMICS I ASTRONAUTICS

REPORT NO. AE60-0653
6 JULY 1962

The bllow/ng rdeasurements have been added to the basic IRSS Kits (Ref. Report AZC-
37-068) to form new baseline kits

P529D SUSTAINER MAIN LOX VALVE POSITION'
P30P VERNIER LOX TANK PRESSURE
P27P VERNIER FUEL TANK PRESSURE
F247T BOOSTER TANK HELIUM BOTTLES TEMPERATURE
M32X CONAX VALVE COMMAND
S373X BOOSTER CUTOFF
8241X SUSTAINER CUTOFF
S376X VERNIER CUTOFF
8248X AUTOPILOT PROGRAMMER SW 17
8379X FIRE RETROROCKETS
A778T ENGINE COMPARTMENT AMBIENT 4 SUST. HYD. PUMP
A743T AMBIENT @ SUSTAINER INSTR. PANEL
H185P SUSTAINER HYDRAULIC PUMP INLET PRESSURE
H224P BOOSTER HYDRAULIC SYSTEM LOW PRESSURE
P830D SUSTAINER FUEL VALVE POSITION
P'337P SUST. GAS GEN LOX INJECTION MANIFOLD
P463P SUST. GAS GEN FUEL INJECTION MANIFOLD
PiP BI LOX PUMP INLET
P351P SUSTAINER LOX INJECTION MANIFOLD

*M185X RECOVERABLE CAMERA PKG. - EJECTION SIGNAL
0G04C MOD III PULSE BEACON MAGNETRON
05563E MOD III RB RF OUTPUT
(3594V MOD III RATE BEACON PHASE DET

* icluqdn WimUe 8-3F.
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The following measurements are rechannelized from commutated to continuous channels:

P84B BI PUMP SPEED
- P349B SUSTAINER PUMP SPEED

S52R ROLL RATE GYRO

RECOVERABLE CAMERA PACKAGE

A recoverable camera package (RCP) (measurement M7606N) will be installed on missiles
being launched from OSTF #2. The RCP consists of a Milliken model DBM3 motion picture
camera (400 frames per second) loaded with 200 feet of film (40 frames per foot); a
Sylvania flash flood lamp model FF31 which burns for 1.7 seconds to provide an illu-mina-
tion source, and a battery to operate both lamp and camera. The camera is mounted within
a carboai i " operated ejector tube which together with the battery and illumination
source are located on the aft end of the Quad TV jettison rail. The camera lens in focused
on sustainer engine hardware to optically observe and record any visual abnormality which
occurs in the engina compartment region during staging. Filming and illumination of the
engine compartment are initiated by a timer, which In turn is triggered by the booster engine
cutoff (BECO) signal. Tsca seconds after BECO, the timer initiates the gas operated ejector
mechanism and the camera is jettisoned from the tube. The jettisoned camera contains a
baroswitch operated para-ballocn which opens at a predetermined altitude and a SARAH
beacon transmitter so that camera Impact location may be determined.

Design for two additional RCP's have been completed and locations have been designated as
position 2 and position 3. Position 2 is designed to mount on the Quad 11 jettison rail at ap-
proximately station 1200 with camera lens facing aft. Position 3 is planned for Quad 11!
approximately 37 degrees off the X-axis with the aft end of the ejection tube at station 1133.
This camera will be looking at the booster thrust section to visually record booster jettison
events.

RCP position 1 will be employed on Missile 57F. Other missiles in this series are presenty
planned to use position 3 only.
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IIFTOFF CAMERAS

()pticsa coverage of the engine compartment on flights after 67E will be accompilisbed
through the use of two ejectable liftoff cameras (LOC). The purpose of these cameras is
ts .isually detect and record any fires or live ruptures that occur during engine start and
missile liftoff. The forward camera (measuremont M7604N) whose location is indicated
as position 5 will be installed at station 1191 in Quad If1 approximately 15 degrees off the
X-axis. The prime componr*s in this camera's field of view are the &Ltatner Lox Pump
and Lox Y Ducting. The camera will be ejected at an angle of 90 degrees from the
missile Z-axis.

the aft camera (measurement M7605N) will be located in Quad m approxirmately 40 degrees
off the X-axis. Its location is known as position 4. Included withia this camera's field of
view are part of the tank apex, the low pressure fuel line from the tank and various com-
ponents within this area. This camera will be ejected at an angle of 60 degrees from the
missile Z-axis. For recovery, both cameras will be ejected at approximately five (5)
seconds after missile liftoff.
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PRESSURE PULSE INSTRUMENTATION

Several measurements will be addeca lo the OSTF-2 facility and missiles in order to deter-

mine the effects of a pressure pulse such as oecurred on the launches of MNssiies 67E and
57F. Two of these measurements (A15C5P and A1586P) will be located inside the missile
in Quads I and Ill adjacent to the heat shield. The remaining six measurements (L7017P
through L7016P, L7601P, and L7602P) will be located external to the missile. Measure-
ments L7601P and L7602P will be mounted on the launcher and located adjacent to the heat
shield inQuads land 111. Measurements L7013P through L7016P will be located on the
flame bucket with their sensing elements facing into the bucket.

The data from the above measurements should reveal the severity of the pressure pulse
for the silo configuration and should also provide a correlation between OSTF-i and OSTF-2.

I
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DISCLSSION OF FACILITY LN3TRUMENTA"ION

(OMMUNICATION SYSTEM

The design of the operational weapon system communications equipment will be verified at
OSTF #2. The configuration will be identical to Operational Bases.

I will be necessary to establish that the sufficient cormmunications channels have been pro-
vided and (hat the transmission characteristics are adequate. The system consists of 41
telephones and 38 loudspeakers. Refer to functional schematic 7-6.

The above will be determined ty a study of:

1. The amount of traffic per station.

2. De~ays per station due to simultaneous calls.

3. Traffic distribution.

4. Frequency of usage of various systems, e. g. . public address, dial.

5. Holding times.

6. Post operation check-lists/questionnaires.

7. Time intervals in relation to particular activities.

The above data requirements will be ascertained from:

Twenty event measureme".s (N7051X - N7070X. COM STA ON-OFF) which will be con-
nectad to tk" stations whose usage is greatesst. Astronautics will supply wiring to the
oommunications room and Kellogg will condition and connect the wiring to the stations.

Ton channelki of voice recording (Ne,072Y - N7081Y) tup)lied by KelloUl for traffic
analysis.

. PAGE NO: 2-1

To45 1""911AL MWAIUI wo"U~t.o" ""te"I tool tatfaftk* Do'Up N ?11 Leon* 1T~AyyI?~ i t"I" "to , 1111"415o "a twV.ta~ 4"A' tsI?
is. 4 s€, sc. K OWS 1 7l M?13 w 4e t', etoo 1111 M11191" 01 SIVIIAtISt Of WNIC0I 1 W t1 MUO AA Jf t. tml•6ll M, NWM t1 W• S IIn BV LAW

t : :: .. . , : -:: ... .... .. , , , , .. . .....- ,i -



GENERAL DYNAMICS I ASTRONAUTIC.S

REPORT NO. AE6O-0653
6 DECEMBER 1961

LAUNCH CONTE.OL

The equipment and procedures by which automatic and remote operation of a missile launch
is effected is called Launch Control. The launch control operation is capable of being per-
formed by one person, the Launch Control Officer. The system is primarilv a relay logic
system, time sequenced to accomplish the launching countdown within the prescribed time.
A minimum of fault indications will be provided as necessary to isolate faults on a subsystem
basis. The Launch Coý-trol Equipment consists of one Launch Consoia, two relay logic units.
and two signal responder units, The launch control system is capable of maintaining a readi-
niess state for an extended period of time Launch Control will perform static monit ring of
the missilm and AGE subsystem, and by comparison to the respcnder unit, which consists of
oquipment arranged to simulate furctional circuitry of the mis~ile and AGE. will be self-
monltorit-. The signal reWponxiers will have the capability through switching connections to
reapond ao sll control signals originating at the Launch Console or at lte Relay and Logic
Units. Fmr a given ir.put signal the responders will provide the suitable repliis to permit the
"Ull ope•;atlon of the Launch Control system This will permit determination that the relay
logic circuits are funcioning correctly. The rbspondcr will include fault insertion to test the
ability of tho system to dutect faults and to provide the unit proficiency svstem capabilities
checks.

MOBILE APCHE (Automatic Programed Checkout Equipment) Is used for missile system
analysis only. MAPCHE is ?n essence a sophisticated voltmeter and accomplishes it, check-
out of systems by reducing all measurements such, as pressures and temperatures t,. voltages
which It compares to internal standards. Voltage ranges for each tes% are contained on
punched cards and a go- or no-go comparison is made. The value of MAPCIIE lies in the
high speed with which a large number of tests can be accomplished with a great deree of
reliability. MAPCHE, like Launch Control is self-checking, therefore no instrumentation
is planned to evaluate or analyze it.

The logiual place to gain easy access for AGE Instrumentation pickup points Is through Launch
Control, sinoe nearly all siguals and measurements either terminate there or pass through
before activating other sequenoes. The cables to the Launch Control Connote are provided
with breakouts in the form of zabLe splices to allow instrumentation connections to any of the
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wires in the cables. The following breakout cables are provided to ailow rapid connection of
contained wires to the recording Lacility via a patch panel and appropriate landlines cables.

107P111 107P149
107P120 107P150
107P143 107P151
107P145

If necessary other breakout cables can be routed and connected to the patch panel, but at
present these cables contain all needed pickup points. The other cable breakouts will be
ready for use any time additional instrumentation isneeded, but will remain unconnected
until required.

At this time, the following instrumentation will be used to monitor fhe launch control
operation.

N7002X SELECT A BUTTON, and N7003X SELECT B BUTTON, are event recordings of the4.
application of elerctrical power from the STANDBY BUS to Target and Roll Voltage set cir-
cuitry when these buttons are pressed, thus partially interlocking the light i-dication cir-
cuitry for the TARGET A SELECTED or TARGET B SELECTED indicator lights. These
indicator lights are directly above the select buttons on the Launch Officer's Control Panel.

N-7024X START BUTTON, N7028X COMMIT START BUTTON, and N7042X START ABORT
SWITCH, are event recordings of application of electrical power to the COMMIT START
BUS, (N7024X monitoring initiating of the countdown) and the START ABORT BUS. The
power is applIed by pressing these buttons. Activition of the ALARM RESET SWITCH
(N7030X) shuts off the launch control console alqurm buzzer, permitting the alarm to be
available for further warning. In addition to the above, two color 16mm motion picture
cameras (N7754N_ = Nwi1Llbe utilized to obtain data on Launch Console displays and
operator action during a co n.

In order to show that all Launch Control and missile systems receive adequate activation
voltage, and that all power supplies provide the specified power required, the following
measurements have been added:
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E7003V 28 VDC GND VOLTAGE
E7004V 400 CPS GND VOLTAGE
E7005V 28 VDC A/B VOLTAGE
E7006V 400 CPS INVERTER OUT
E7007V 440 V IN TO DC SUP

PROPELLANT LOADING

A. FUEL LOADING

The fuel loading system is unique in that fuel is stored in the missile in lieu of sep-
arate tank storage. Fuel is initially transferred from a fuel tank truck at grade level
through silo plumbing and fuel loading prefab at a flow rate of approximately 250
gallons-per-minute. This flow (P7569R) is monitored by a turbine type flow meter
installed in the 4 inch fill line. Pressure instrumentation (P7691P, P7909P) will be
used to determine if excessive pressure surges exist in the fuel loading prefab
plumbing which could be detrimental to the hardware, Fuel flow into the missile
requires that valve F-i and the airborne fill-and-drain valve be open. Valve posi-
tions for F-1 (P7922X, P7923X) and the airborne valve (P7934X, P7935X) will be
mo;iitored by these discrete measurements.

Two dual element sensors installed in the missile give discrete level indications as
fuel covers the sensors. The lower sensor A and B elements (U7021X, U7022X)
must be wet and the upper sensor A and B elements, (U7023X. U7024X) must be dry
to indicate correct fuel level. These level measurements will also verify operation
of the fuel portion of the PLCU. A delta-pressure measurement (U7081P), will be
used to verify fuel level with respect to sensor activation.

As fuel is transferred to the missile, its temperature is monitored at the fuel loading
prefab. This temperature Is used to determine the level to which the fuel leveling
tank is filled. Two temperatures (P7572T, P7566T) in the missile fuel tank and at
the launch platform risw. off disconnect will verify operation of the fuel leveling sub-
system. The fuel leveling tank is sized to a volume commensurate with maximum
fuel temperature variations. Heat transfer to or from the loaded fuel in the missile
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during long periods will cause the fuel to either increase or decrease in volume and
thus require corrective action to restore the desired volume. The fuel leveling tank
receives or transfers fuel in response to the corrective action required. Depending
on inlet fuel temperature during initial loading, the fuel leveling tank is filled to one
of two levels. For fuel temperatures above 85*F, the tank is filled completely
(monitored by P7938X). For fuel temperature between 553F and 85*F the tank is
filled to the 50% level (P7939X). For fuel temperatures below 55*F, the tank Is left
8. npty.

Pressurization for the fuel leveling tank, associated plumbing and pneumatic control
pressure for automatic valves F-1, F-2, F-3. and F-4 is supplied from a GN') cyl-
inder mounted on the fuel loading prefab. Instrumentation installed to monitor the
G-NN pressure (P7911P) and temperature (P7908T) will be used to determine gas
usage and supply adequacy during a countdown. The leveling tank ullage pressure
(P7567P) and vent valve pogitions (P7195X. P7196X), will furnish data on GN2 valve
and regulator action. Sequence measurements (P17930X. P7931.X) will monitor posi-
tion of the fuel leveling tank pressurization valva NY'-1, while the pressure equalizing
valve NF-2 position will be monitored by P7932X and P7933X. Automatic fuel valves
F-1, F-2 and F-3 will be monitored for the, closed position (P7923X, P7925X, P7927X)
as well as the open position (P7922X, P7924X, P7926X). Pollitions (P792SX. P7929X)
of the fuel drainback valve NF-4 (drainback from the fuel fill line to the leveling tank)
will also be monitored. All valvo position indications (as listed above) will be ueid
for analysis of valve sequencing, valve operation and system routines required by an
operational site.

Draining the fuel from the missile tank to grr'de level requires operation (P7936X) of
the centrifugal fuel pumnp F-11. Pressure instrumentation at the pump inlet (P76819P)
and discharge (P7684iP) will determine the prestsure differential through the pump and
that pump output bittisfies opierational requiremmnts. Pressure dro-p (1'71690P) across8
the fuel filter F-10 will determine fuel cleanness and that the filtering unit meets op-
erational requirements. Two pronssures (P7(192 P. P769i3P) itt the elevnitor disconnect
and at the rise-off dimconnect will be monitored to detect vxcesisive pressure drops
during line drain which could causen fill lino collape.io Tho fuel liquid sensor at the
stub-up (ote illating crytital typ~e) will be onoittorvil (P11737X) to verify proper oporation
within the operational requirements.
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Prevalves will be incorporated into the missile low pressure fuel ducting to contain
the fuel continuously stored in the missile tank Pressure instrumentation installed
at the fuel turbopump inlets (P7002P, P7004P, P7055P) will reveal if the prevalves
have opened or closed on command and thus verify the operational requirements.

B. LIQUD OXYGEN LOADING

The operational liquid oxygen loading system has been revised to include a rapid top-
ing system which replaces the slug unit used for final L0 2 loading against sequence
Mfl (flight) pressurization.

The main L0 2 storage tank and the L0 2 topping tank are initially filled from resupply
trailers located at grade level The operation of the fill system will be established by
monitoring the pressure drop (P7707P) through the resupply filter L-12 and the pres-
sure (P7917P) at the inlet of valve L-7 which is opened to fill the main L0 2 storage
tank. Since there Is only one supply line for the separate storage tanks, fill valve se-
quencing is necessary to aasure control over L0 2 flow during filling operations from
the resupply trailers. Sequence measurements of the main storage tank fill valve L-7
(P7957X, P7998X) and the topping storage tank fill valve L-6 (P7959X. P7960X) will be
taken to ascertain proper valve operation. Initial filling of the LO., main storage tank
will be verified by a sequence measurement (P79A7X) monitoring the full levelr indication.

Missile liquid oxygen loading is controlled by a propellant loading control unit in con-
junction with four dual element liquid level sensors mounted In the missile liquid oxy-
gen tank. Dual element sensors forestall the possibility of losing a signal and thus
preventing tanking to the 100% full level LO2 rapid load is terminated by the 95 per-
cent sensors (U7011X, U7015X) while fine load is terminated by the topping low sensors
(U7012X, U7016X). Topping action r' es until the level re"ches the topping high
sensors (U7013X. U7017X). Durint ,irio sequence the rapid topping system fills
the missile to the 100 percent level (., A4X. U7018X) to complete L0 2 loading prior to
raising the lainch platform. An independent delta pressure measurement.(U7682P)
aoross the top one-third of the L0 2 tank is used as a check on sensor level Indications.
while another delta pressure measurement (U7080P) across the entire tank is used as
an over-all check on the loading operation with respect to level indications
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Transfer of L0 2 from the storage tanks to the missile is accomplished by pressuriz-
ing the storage tanks with GN 2 and actuating automatic valves in the proper sequence.
The inlet (F7057P) and outlet (F7058P) pressures of pressurizing valve N-2 with two
strain measurements (P7183S, P71848) will verify valve operation and line integrity.
The ullage pressures in the main storage (P7549P) and topping (P7709P) tanks will be
measured to obtain valve sequencing and gas supply regulation information. Flow
rate (P7564P, P7914P) during L0 2 rapid loading will be in the order of 5500 GPM
and will be monitored by use of a venturi flowmeter. Since high flow rate capability
is coupled to system pressure differences, the inlet pressures to rapid load valve
L-2 (P7914P), fine load valve L-1 (P7913P) and pressure (P7565P) in the main L0 2
line will be monitored. This pressure instrumentation will also determine if the hy-
draulic snubbers on valves L-1 and L-2 perform properly to prevent the valves from
slamming shut with a resultant damaging pressure surge upstream of the vaive3.
Pressure drop (P7699P) across the main L0 2 filter L-15 will determine L0 2 cleanness
and that the filtering unit meeto operational requirements. The position of the rapid
load valve L-2 (P7225X, P7227X), fine load valve L-1 (P7226X, P7228X), and air-

9 borne fill and drain valve (P7963X, P7964X) will be recorded to provide valve timing
data for verification of operational performance. A pressure survey covering the
rapid load valve (P7700P) the fine load valve (P7701P) and the drain valve (P7706P)
will determine if the pressure drop across these valves are compatible with the nec-
cessary operational flow rate. Data to determine operational chilldown requirements
will be provided by monitoring the temperature and pressure of the main L0 2 line at
the elevator disconnect (P7571T, P7578P) at the rise-off disconnect (P7698T, P7697P):
and the topping line at the elevator disconnect (P7114T, P710CP) and at its rise-off
disconnect (P7702T, P7696P).

The topping control unit (TCU) is designed to provide three different L0 2 flow rates
with a constant ullage prassure (approximately 160 PSIG) in the topping tank. Three
automatic valves control theaj Ilow rates in relation to countdown progression. Con-
Irol pressure (P7105P) for these valves will be monitored at the TCU minifold.
Bleed L0 2 flow rate (P7109P) will monitor the operation required to maintain the
ground transfer line temperature (P7114T) below -290"F during a hold period. Top-
ping valve L-60 position (P7117X, P7118X) rapid topping valve L-50 position (P7115X,
P7116X) and topping tank vent valve positions (P71932, P7194X) in conjunction with
topping flow rate (P7104P) will determine operational capability with respect to L0 2
flow rate andvalve sequencing. L0 2 topping tank level (P7530P) will verify adequate
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L402 supply to prevent the transfer of gas instead of L0 2 to the missile. Topping

valve L-60 is opened at the start of the commit sequence and is used to fill the mis-
sile from the 99.25 percent level to the 100 percent level against sequence M (flight)
pressure. Thus, the missile liquid oxygen tank is at the 100 percent full level prior
to raising the launch platform. A pressure survey (P7106P, P7107P, P7108P), will
determine the pressure drop across the TCU while two temperatures (P7113T, P7114T)
will determine heat input to the TCU.

The TCU is also used to drain and vent the main L0 2 transfer line prior to raising
the launch platform. Valve position of N-80 (P7129X, P7130X) and N-60 (P7131X.
77132X) along with the main L0 2 line drain pressure (P7135P) will determine opera-
4onal adequacy of the system.

The inlet pressure (P7915P) to the missile drain valve L-16, the pressure drop
(P7706P) across this valve and position (P7238X, P7240X) of the valve will provide
data to determine valve action and whether or not excessive pressure drops occur
during drain.

Sequence measurements (P7223X, P7236X) of the LO02 storage tank vent valve will
provide valve timing data with relation to the fill and drain procedures. The over-al:
engine compartment environment and temperature gradient and distribution wilt be
established by an extensive array of ambient temperature measurements (P7812T
through P7827T).

C. LLN2 -HELIUM TRA-N9FER

Qua from the two helium storage bottlew and the GN 2 supply goes directly into the
Pneumatio Distribution Unit (PDU). From there it is routed to the LN2 Helium heat
exchanger, the Helium Charge Unit (HCU), the misscleborne controls bottle, and the
Pressure Control Unit (POTU). The adequacy of the helium and GN, supply to the PDU
will be determined by pressure measurements at the PDU Inlets (F7723P. P7724P,
r7T28P). The quantity of helium used during test operations will be caloulated from
temperature (T7836T, 77837T) and pressure (F7723P, F7724P) Information. LN2

Helium heat exchanger efficiency and pressure drop will be exhibited by temperature
and pressure instrumentation in the heat exoul.4aner helium inlet (F7714T, r771fP)
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4 and outlet (F7715T, F7717P) ducts. The effectiveness of the L,12 coaxial shroud
around the helium charge line to the missile will be obtained by a temperature in-
strument at the missile riseoff disconnect (F7745T). Instrument air regulation will
be exhibited by a pressure meas';-rement (F7727P).

Liquid nitrogen is loaded into the shrouds surrounding each missileborne tank pres-
surization sphere. As liquid nitrogen is a critical commodity In the silo, the amount
of liquid nitrogen flowing from the storage tank (F7719R) will be measured. Since
liquid flow rate is sensitive to pressure drops in the system. pressure irstrumenta-
tion in the missile LN2 riseof disconnect (.F7020P) and missile LN2 shroud (F7713P)
will verify system design crittria.

The Helium Charge Unit (IICU) keeps the missileborne tank pressurization bottles
fully cTharged during missile elevation and countdown. The ability of the HCU to
maintain pressure in the missileborne spheres and the amount of helium utilized
will be monitored by pressure (F7735P) and temperature (F7736T) instrumentation
in the HCU discharge line. IICU response and deadband will be exhibited by pressure
and temperature measurements in the missile fuel tank tillage pressure sensing line
(F7737P, F7738T).

Tho Pressure Control Unit (PCU) maintains missile tank pressures 1At all times except
during missile elevation and flight. The pre,,sure at which helium is supplied to the
missile by the PCU will bo determined by pressure moiasuroments in each pressuriza-
tion line (F7729P, F7730P). Temperature instrumentation in the PCU pressurization

ments in the LOX and Fuel tank preswurization ducts at the riseoff disconnect$

the pressurization lines.

GASEOUS NITRIOGEN PflES.41111ZATTON

Gaseous nitrogen proestiar ies the fuel, liquid oxygten, and liquid nitrogen storage
tank@, aind the liquid oxygen topping tank to swilile prolillant transfer, Gaseous
nitrogen is also supplied to the nitrogen control unit (NCU) and the pneuniatio dis-
tribution unit (PDU) to perform various nervice functions.
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As gas supplies are a critical item in the silo concept, the pressure (P7546P) and
temperature (P7547T) of the gas from the nitrogen bank supplying the NCU, PDU.
and fuel prefab will be monitored to pruvide gas usage and system adequacy informa-
tion. The LOX storage tanks GN2, supply pressure will be measured at the bottle
manifold (P7056P). Ullage and pressurization line pressure measurements for the
main LOX (P7549P, P7710P) and topping (P7709P, P7711P) storage tanks. in con-
junction with LOX storage tank vert valve position (P7223X, P7236X) and pressuriza-
tion valve inlet pressure (P7972P) information will determine over-all system
performance.

AIR CONDIrrONING

A. FACILITY IhEATZ;G, VENTILATLNG AND AE CONI NflONDG

Proper functioning of the launch site depends on the ability of the air conditioning sys-
tem to maintain a proper environment for all equipment. An extensive temperature,
humidity and air velocity survey will be made at OSTF-2. This will involve 40 total
measurements distributed throughout the silo und launch control centar. See Figuras
13 and 14.

Some of the steady state parameters will be manually recorded using portable instru-
monts. These are the air intake and exhaust temperatures of the electrical equip-
ment cabinets located on level 3 of the silo, (N7f21T through N7630T) and reloative
humidities in the silo and launch control building. (N76f.rJ, N700J. NM637J. N7401J
and N7802J).

During various phases of t0sting, It may be desi-rble to measure temperatures and
rolative humidities at locations not specifically dotined In this roport. These portable
instruments woxuld also be available for this purpose.

Temperatures within ducts and other high air flow areas mnay change rapidly ovr -
short period of time. In t.us case it would be desirable to record theese on reloms,
instruments. Measuremetits planned for remote recording artro N7579T through
N7588T, N7597T through N761o'r, N7646T and N7807T.
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investigated. The engine compartment is supplied with air from a forced air heater
located below the 8th level of the silo. To ennure that the missile engine compart-
ment is receiving enough air at the proper temperature, the pressure and the tem-
perature of the air will be measured. F7722P will determine the pressure and
F7721T, the temperature.

Certain fluids and materials present in the engine compartment must be within a
specified temperature range in. order to have a satisfactory engine start. Among
these items, the main engine hypergolic fluid (P7802T, P7803T, P7806T) and the
hydraulic fluid to the sustainer engine actuators (P7181T, P7182T) will be

instrumented.

LAUNCH PLATFORM INSTRUMENTATION

During the raising and lowering tests of the launch platform, it will encounter both sus-
tained and transient accelerations. The magnitudes and directions will be determined by
N7842A through N7849A. See figure 18. During an actual launch, vibration data will be
obtained with six * 50G accelerometers in the following locations.

1. Flame deflector area (N7829A and N7830A)

2. Directly below the missile (N7831A, N7832A)

3. Fourth level of the launch platform (N7833A, N7834A)

MISSILE LIFTING SYSTEM

A. GENERAL

The missile lifting system consists of AGE and facility equipment which support the
missile in the Silo during standby and delivers It to the ready position for launching.
It contains the foilowing major subsystoms used (luring countdown and lrunch.

1. Launch Platform Drive Mechanism

2. Launch Platform Lock System
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3. Door Closure

4. Crib Lock

B. LAUNCH PLATFORM DRFIING MECHANISM

The drive mechanism consists of two 125 HP, 400v 60 cycle 3-phase motors, speed
reducer, brake, drive cables, motor control center, and counterweight.

During the countdown cycle the drive mechanism is operated at high speed to get the
missile in firing position within countdown time requirements. in order to stay
within available power limitations v-e lowering cycle is accomplished at slow speed.
Power limitations also require slow speed operation when hoisting the empty launcher
platform.
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design indicates use of linear potentiLrneter transducers. They would be
affixed between the wall of the silo and tbe movable crib.

2. Six ± 4G accelerometers will be positioned as required for each test. These
measurements are designated as "Lnovable acceiarometers" and are N75-42A.,
N7543A, N7741A, N7742A, N7743A, and N7744A.

3. Four * 20G accelerometers are al-io to be monitored: two on the first level of
the crib (N7835A, N7836A); and two located between the first and second level
of the crib (N7837A. N7838A).

4. One ± 5G accelerometer is to be located on the third level (N,7839A); and
another i 5G accelerometer on the fifth level (N714OA).

Twelve alternate !ocations are planned for these same ac'eiurnmeters. During the latter

part of the drop test, they will be moved to the following location.,:

N7820A llvdraul',c ?Aanifold Figure 73218A
N7830A Pipe out of Hyvdraulic

manifold (L/P 2nd level) Figure 732 18A
N7o831 A Umbiliical Junction

Box (L/P 2nd level)
N7832A LAwspeed motor,Fire72A

coupling actuatorI(Crib 18t lovel) F I i tr ~3211.1A

t(crib, lait level) Fliture 732 13A
,N7?835A Hlydraiulic Power Pack

(Crib 2nd level) Figure 732 15A
N783E1A Hlydraul ic Pump motor

Mount (crib, 2nd level)
X47S37A Optimum locat ion to

be toolvete'd
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N7838A AIMF Logic Rack
(small component X
axis) optimum location
to be selected.

N7839A Personnel Elevator,
Drive motor mount

N7840A Chilled water pump
(crib, 4th level) Figure 73217A

LOAD CELLS & FACMflTY MIS1LE

The facility missile will rest upon four load cells (N7962S through N79635) which will record
both positive and negative forces to be imposed upon the main support longerons of tte
actual missile during raising and lowering cperations.

The facility missilea has springs around its thrust barrel section in order to rnor.j closely
simulate the stiffness of an actual missile so that the same dynamic response will be ob-
tsaned from eirernal loads. In addition strain gages on each of the four springs tN795SS
through N79613) will act as backup measurements and also will be useful Ini determining
dynamic loads. (See DIlustration, Page 7-4. )

ACCELERATION AND DEFLECTIOti MEAQTtRrMEN'TS3

Tests will be performed to determine if the missile will be adequately supporind and
properly stabilized during ascending and descending platform operations As the launch
platorm is raised or lowered, two accelerometers on the missile nose (A7541A. A75342A)
will sense the rate, direction and ampiitud& of the horizontal movements.

Two measurements will monitor missile vertical alignment in the X(A782t'D) and Y(A7 81~9D)
&a.~. Pendulous type sccelerometers will bu utilized as these inst-ruments have good sen-
uitilvity and accuracy. The accelerometer outputs will be integrated twice to ob~tain missile
displacement information. These measurements will determine how much the missile shifts
from the vertical during raising andi lowerin~g operations.
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SMISSILE LIFTING SY3TEM

A. GENERAL

The missile lifting system consists of AGE and facility equipment which support the
missile in the Silo during standby and delivers it to the ready position for launching.
It contains the following major subsystems used during countdown and launch.

1. Launch Platform Drive Mechanism

2. Launch Platform LockSystem

J 3. Door Closure

4. Crib Lock

B. LAUNCH PLATFORM DRIVING MECHANISM

The drive mechanism consists of two 125 HP, 400 v 60 cycle 3-phase motors, speed
reducer, brake, drive cables, motor control center, and counterweight.

During the countdown cycle the drive mechanism is operated at high speed to get the
missile in firing position within countdown time requirements. in order to stay within
availabl3 power limitations the lowering cycle is accomplished at slow speed. Power
limitations also require slow speed operation when hoisting the empty launcher
platform.

The integrity of the missile and the silo depend upon proper performance of the L/P
drive mechanism. The ability of the system to function within the allotted time limit
plus the capabil.iy of the system to develop the required forward and reverse torque
for L/P control during rise will be obtained by monitoring L/P displacement (N7908D),
motor torque (N7804F) and motor RPM (N7803B). Performance of the L/P braking
system will be obtained by measuring the actuation signal (H7813X) and brake cylinder
actuation pressure (H7529P).
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The drive cables are anchored to the tension equalizer and to the counterweight. A
portable strain measuring device (N7923S) will be used to periodically check cable
tension. The tension equalizer is a three bar linkage that enables loads to be dis-
tributed equally to the lift cables to compensate for varying conditions. Is displace-
ment (N7935D) will be monitored to insure proper performance 'during L/P raising
and lowering operations.

The most critical portion of Launch Platform displacement is prior to reaching the up-
lock or down-lock strikers. The Launch Platform is to be stopped in approximately
13 inches of travel at creep (1 inch/sec) speeds. High accuracy measurements of
velocity win be monitored during the last 7 inches of up (N7980L, N7981L) or down
(N7982L) travel, with observer cut-off capability in the event of a malfunction.

Counterweight vertical (N7912A), lateral (N7913A) and transverse (N7914A) accelera-
tion will be monitored in conjunction with launch platform vertical displacement
(N7908D) to establish impact loading, counterweight wobble, and counterweigit/launch
platform alignment.

LAUNCHER PLATFORM LOCKING SYSTEM

The Launcher Platform Lock System consists of mechanical locks at the third level of the
launcher platform which lock against strikers on the crib at both the lower and raised posi-
tions of the launcher platform. Each of the locks has two hydraulic cylinders, one of which
is the lock actuator, the other drives a wedge to hold the lock actuator in locked position.
Hydruulic power is supplied through the umbilical loop by the Missile Lift Hydraulic
Power System.

Performance of the launch platform locks and wedge locks, and any resulting peak cylinder
pressures will be obtained by monitoring their closing (locking) pressures (H7516P, H7528P)
and main lock opening (H7976P) pressure. Solenoid valve actuation (H7807X, H7812X) will
provide event start and stop times for pressure versus time data.
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DOOR CLOSURE SYSTEM

The Door Closure System consists of two breakaway hydraulic cylinders and one door
closure hydraulic cylinder for each of the two doors. Each door operates separately from
the other door except for control interlocks which insure proper logic sequence. These
same interlocks are also tied into the launcher platform drive mechanism logic units.

Solenoid pilot valve activation (H7805X, H7806X, H7810X, H7811X) for each door (open and
close) and head end (opening) pressures (H7981P, H7982P) will be monitored to determine
pressure vs time data for system performance and sequencing. Cylinder rod end pressures
(H7975P, H7986P) will also be measured to determine peak pressures and snubbing action
as the doors reach the extremes of travel while opening. Door angular position (H7987D,
H7988D) will be taken for tracking studies and correlation with L/P travel for proper
sequencing.

CRIB LOCKING SYSTEM

The Crib Lock System consists of three hydraulic actuators for the horizontal crib locks and
four hydraulic nrtuators for the vertical crib locks. The functions of the crib locks are to
lock out the crib shock mounts (springs) and align the crib centerline with the silo centerline
during the countdown. Actuating pressures for the horizontal (H7515P) and vertical (H7969P)
locks will be monitored to determine peak cylinder pressures. In conjunction with this the
solenoid pilot valve position for the horizontal (H7202X, H7203X) and vertical (H7809X,
H7816X) locks will be monitored to provide base line data for cylinder pressures recorded.

FACILITY HYDRAULIC POWER SYSTEM

The Facility Hydraulic Power System consists of a bank of accumulators, two electric motor-
driven hydraulic pumps to resupply the accumulators and hydraulic distribution lines.

The bank includes filled hydraulic accumulators and GN 2 bottles at 4000 psig. At "Start
Countdown," the GN 2 bottles are used to pressurize the hydraulic bottles. All hydraulic
power for the facility equipment during the countdown is supplied by accumulators. The
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door opening cylinders have their own independent accumulators, the remaining items of
the facility being supplied by a main syv-em accumulator. System testing is not practical
until installation is completed.

In order to evaluate the adequacy of hydraulic fluid mid gas supplies to provide s'ufficient
power during the countdown, pressure measurements in the main system accumulator
(H7507P) and doot opening accumulators (H7508P, H7509P) will be taken.

HYDRAULIC PUMPPING UNIT

The Hydraulic Pumping Unit is installed on the launch platform. I provides fluid pressure
to the missile hydraulic system through two independent pumping systems before the mis-
sile pumps start. The unit contains a common reservoir, pump-drive motor and controls.
Fin-tube and fan type oil coolers are used. Semi-automatic, the unit contains most of the
logic needed for its operation, with a minimum of electrical signals interfacing the Launch
Control Center.

The first stage pumping system serves the booster .rigines and the second stage serves the
sustainer and vernier engines, Both stages are rated at 8 gpm at 3000 psig. Before engine
start the followLrig functions are performed by this unit:

1. Provide pressure and flow to the missile hydraulic systems until engines are

started and the missile booster and sustainer hydraulic pumps are working.

2. Fill and bleed the missile hydraulic system.

3. Provide pressure and flow for hydraulic or autopilot system testing.

4. Remove a fixed volume of oil (65 cu in) from each missile system fluid tank
prior to engine start.

Temperature measurements of the booster (H7531T) and sustainer (H7532T) return lines will
be monitored to insure that hydraulic fluid is maintained at the proper temperature.
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The capability of the -PU to provide and maintpin hydraulic pressure to the mssiLe will be
obtained by taking pressure measurementn in the booster (H7501P, H7502P) and sustainer

iH7503P, 117504P) pressure and return lines.

FACILITY POWER

In order to obtain a power profile for operational sites several facility power measurements
are being made. At present only estimated requirements are available for planning new sites.
Factual information on power demands is needed. To do this HI-LINE POWER (N7952E) is
measured for total power consumption, INSTR-BLDG POWER (N7953E) is measured for in-
strumentation building power consumption, and thn UTILITY BLDG POWER (N7954E) for
utility building power consumption. The instrumentation building power plus the utility build-
:ng power subtracted from the total power gives the remaining power consumed by other
areas The 400 CYCLE POWER (N7974E) and 28 VDC LOAD CURRENT (N7975C) are taken
to indicate the po, er consumed by these important electric power generating systems.

The power measurements shall be taken according to the following:

N7952E - OSTF 2 Hi-Line Power. The power will be measured on a portable type recording
wattmeter. The site subcontractor shall be reaponsible for obtaining and installing the nec-
essary potential and current transformers in the site substations and connections to the watt-
meters. Some means e;ther electrically or physically shall be used to correlate the recording
to real time. The chart speed shall be two (2) inches per hour.

sk N7953E - OSTF 2, Instrumentation Bldg. Power. These measurements shall be taken with
portable clamp-on cype ammeters and portable voltmeters. They need not be continuously
recorded measurements but spot checks will be taken during the normal work day and logged
with respect to real time so that an average power consumption may be computed.

N7954E - OSTF 2, Utility Bldg. Power. These measurements shall be taken in accordance
with the same procedures as outlined for the Instrumentation Bldg. Power.

N7974E - OSTF 2, 400 Cycle Power. The power requirements shail be measured on the 60
cycle feeder of the motor-alternators. The measurements shall be taken on a portable type
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recording wattmeter. Potential and current transformers shall be supplied and installed by
the subcontractor. Correlation to real time shall be provided on the charts Chart speed
shall be two k2) inches per hour.

N7975E - OSTF 2, 28 VDC Current. These measurements shall be obtained from the ammeter
in the Launch Control power supply by the use of the shunt used fnr the control ammeter.
They shall be recorded on suitable instruments within the Instrumentation Room.

The additional measurements required by objectives 001-13, 001-14, 001-15, 001-16 and
001-17 will also be done by a subcontractor specializing in electrical power measurements.
These measurements in addition to all of the above measurements, comprise a complete
power profile of the site.
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REVISION "D" CHANGES - FACILITY

The information contained under Discussion of Facility Instrumentation, Section H shculd
be referred to for description of reasoning u,,ed in establishing system instrumentation
configuration.

The text is still applicable except as amended below.

Launch Control

The following sequence measurements have been added via Launch Control in crder to ob-
tain data in the event of a failure:

N7046X SILO DOORS OPEN
N7047X SILO DOORS CLOSED
N7500X ZONE CHECK LIMIT SWITCHI CLOSED
N75'1X 1000 IN LIMIT SWITCH CLOSED
N7502X HIGH SPEED DECELERATION SWITCH CLOSED
N7503X UPPER OVERSPEED ZONE LIMIT SWITCH CLOSED
N7504X OVERSPEED SENSOR ENERGIZED
N7505X BOILOFF VALVE CLOSED
N7506X DIFFERENTIAL PRESSURE NOT LOW
N7507X MISSILE LIFT COMMIT START
N7508X AUTOMATIC
N7509X READY FOR COMMIT
N7510X POWER TO INTERNAL
N7511X POWER TO EXTERNAL
N7512X COMMIT LOCKUP
N7513X MISSILE LIFT DOWN & LOCKED

N7514X AUTOPILOT ON-AMBER
N7515X LOWER FUEL TANK PRESSURE
N7516X RAISE FUEL TANK PRESSURE
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N7517X GUIDANCE FAIL MARGINAL
N7518X AUTOPILOT FAIL MARGINAL
N7519X FLIGHT PROGRAMMER SAFE
N7520X INSTRUMENT AIR BELL 50
N7521X AUTOPILOT FAIL
N7522X HELIUM VALVE 14 OPEN
N7523X DC AT MISSILE
N7524X RE-ENTRY VEHICLE BATTERY TEMP
N7525X VENT HELIUM BOTTLES
N7526X HYDRAULIC PRESSURE
N7527X GUIDANCE FAIL
N752ýC MISSILE LIFT UP & LOCKED
N7529X PNEUMATICS INTERNAL- - GREEN
N7530X PNEUMATICS PHASE 2 - AMBER
SN7531X HELIUM LOAD - AMBER

N7532X PROGRAMMER ARMED - AMBER
N7533X ENGINE START - AMBER

N7534X GUIDANCE COMMIT - GREEN
N7535X POWER INTERNAL - GREEN

N7536X AUTOPILOT TEST - AMBER

N7537X GUIDANCE READY - AMBER
N7984X MISSILE AWAY
N7985X MISSILE ON STAND
N7048X POD HEATER 2 RATE GYRO

SILO AMBIENT PRESSURE INSTRUMENTATION

Six ambient pressure measurements have been added to record ambient pressure at dif-

ferent levels in the silo during a launch. These measurements are N7230P through N7235P.
In the event of an over-pressure during launch resulting in damage to the silo structure or

ducting, the above measurements would provide a criteria for redesign.
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BENDIX INVERTER INSTRUMENTATION

Three temperature measuremrri's, E7010T, E7011T, and E7012T, have been added to a
Bendix Inverter on Missile 83F. These measu-ements will provide data for failure analysis
of Bendix Inverters under normal operating conditions. Normal operating conditions could
not be exactly simulated in thbe lab so tIat a failure of +h~e Bendix kiverter resulted. Since
Bendix Inverters have failed in tLe field, it is desirable to obtain data on their operation
under normal operating conditions.

TRAILING WIRE INSTRUMENTATION

The followirg meisurements hi.ve bI-P- added via a 4.r-i.lErg wire umbilical.

A1217P HEAT SHIELD D*FFERENT-AL PRESSURE QUAD 2
A1218P HEAT SHIELD PDFFERENT;AL PRESSURE Y-Y AXIS
A1219P HEAT SHIELD D FFERENT AL PRESSURE QUAD 1
A1220P HEAT SHIELD D.FFERENT:AL PRESSURE QUAD 3
A1194T HEAT SF."ELD FORWARD QUAD 4
A1195T HEAT SI.ELD FORWARD QUAD ?
A1780Y ARMA POD ACOUSTIC COMPARTMENT
F1145P SUSTA.NER CONTROL HELiUM BOI T'LE D.SCHARGE
F1247T BOOSTER TkNK HEL UM BOTTLE
F1290T SUSTA.NER CO'NTROL HELIUM BOTTLE
P1529D SUSTAiNER MA.N LOX VALVE
P1830D SUSTANER FUEL VALVE POSITION
P12060 SUSTAINER ENGINE LOX DOME
P12080 B1 ENGINE LOX DOME
P12090 B2 ENC-INE LOX DOME
P1002P B1 FUEL PUMP NLET
P1006P SUSTA'MNER THRUST CHAMBER
P1038P B2 FUEL PUMP DISCHARGE
P1039P BI FUEL PUMP D SCHARGE
P1056P SUSTA'NER LOX PUMP INLET
P1059P B2 THRUST CHAMBER
P1060P Bi THRUST CHAMBER
PI091P B1 LOX INJECTOR MANIFOLD
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P1092P B2 LOX INJECTOR MANIFOLD
P1155P B1 GAS GENERATOR COMBUSTOR
Pl184P B2 GAS GENERATOR COMBUSTOR
P1200P ENGINE COMPARTMZNT AMBIENT
P1337P SUSTAINER GAS GENERATOR LOX INJECTOR MANIFOLD
P1351P SUSTAINER LOX INJECTOR MANIFOLD
P1463P SUSTAINER GAS GENERATOR FUEL INJECTOR MANIFOLD
P132ST ENGINE COMPARTMENT AMBIENT
P1530T SUSTAINER LOX PUMP INLET
P1711T B1 NACELLE AMBIENT
P1712T B2 NACELLE AMBIENT
P1051Y ENGINE COMPARTMENT ACOUSTIC

The measurements listed above were chosen to provide data on problem areas of the dif-
ferent missile systems. The trailing wire umbAlcal consists of an eighty-five wire cable
which is explosiveiy ejected from the missile upon receipt of an electrical signal which
occurs after appr.'.imately forty feet of missile travil. Should the cable not be ejected
electrically, a mechanical lanyard provides a means of backup. A trailing wire cable was
devised in order to pro" -,le additional means of obtaining missile parameter data during
critical portions of the muanch sequence. With the trailing wke cable, data may be obtained
while raising ',he r z3uile to its launch position as well as through engine ignition and liftoff.
These areas of t*e launch sequence usually cannot be obtained until the missile is airborne
and after which, all z.iissile parameter launch control data is lost.
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DATA GATHERING SYSTEMS

GENERAL

The landline instrumentation system will provide visual indication and recordings in
the Launch Operations Building of physical and electrical parameters originating at
the various ground support equipment, missile and associated launch control equip-
ment. The system will provide magnetic tape recording for subsequent playback.

The system will have a programming flexibility such that the measurements and re-

cordings channels can be rapidly changed from test to test.

II. FM MAGNETIC TAPE RECORDER

The FM recording system will consist of 72 channels recorded on 12 magnetic tape
tracks. One tape transport will provide continuous recording at 60 inches per second.
The tape transport will accommodate either 10-1/2 or 14 inch reels, providing 9 and
21 minutes, respectively, of recording time. The frequency response will extend to
2100 CPS. Accessory information consisting of voice, timing, control toneb and
speed-lock will be recorded on tape track 7. A limited "on. site" playback capability
for FM data will be provided as an adjunct to the existing San Diego Data Processing
Station.

II. DIGITAL

The digital system will provide magnetic tape recording of 20 channels of analog sig-
nals in digital form. It will supplement other basic recording methods in providing a
system with greater resolution and accuracy. Commutation is by solid state and may
be set in high, medium and low speeds to digitize from 66 times per second to 1 time
per second. Signal conversion is performed with a 12 bit plus sign code for a full
scale range of 999. In addition, a time code and record frame number may he re-
corded. The tape format will be compatible with the IBM 7090 computer. The digital
system will be available for use for Part 2 testing.
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IV. GRAPHIC RECORDERS

The primary purpose of graphic recorders is to provide critical missilk parameters in
visual recorded fashion which will facilitate determining operational status of missile
and ground systems prior to and during a firing. Data gathered by thls means are also
utilized to a limited extent for post-test analysis.

A. Oscillograph Recorders

Oscillographs are used to record functions requiring high frequency response but
no real-time display. A photographic method of simultaneously recording chan-
nels on a light-sensitive paper is employed. This method provides response to
2000 CPS. The oscillograph to be used at OSTF #2 is a Heiland Visicorder with
self-developing paper.

B. Sanborn Recorders

For functions requiring a higher response than is available from Brown record-
ers and real-time display as well, a "hot-stylus" passing over heat sensitive
paper is used. The response of this type of recorder is 40 CPS.

C. Brown Recorders

Single channel Brown recorders will be used. The frequency response Is low
(1 CPS) and therefore limited to slowly varying functions. Information is easily
read in real time. The accuracy of the Brown recorder is generally the highest
of the available recorder types.

D. Sequence Recorders

In addition to analog and frequency measurement requirements, there are event
type measurement requirements. Brush operations recorders will be used for
this purpose. Each recorder has 100 pens on a single sheet of moving graph
paper. The recorders will be used to monitor the activations and deactivations
of various relays, switches and other types of sequence functions.
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Graphic Recorder Capability

Oscillograph 6
Sanborn 24
Brown 18
Brush (event) 196

V. INSTRUMENTATION CALIBR•ATION

The calibration technique for instrumentation does away with the need for highly ac.-
curate calibration facilities at the site. The Standards Laboratory at As t ronautics
calibrates the transducers which convert the measurement sersed into an analog volt-
age equivalent. The linear relationship between measurement sensed and transducer
voltage output is expressed in slope intercept form and transmitted to the test sites.
With S1 and S2 as parameter levels, E1 and E2 corresponding transducer output
levels, and

S $2 - SI

E - E1

the slope of the calibration curve, any calibrated range can be established knowing m,
the intercept b and the related units ,i. e., PSI and volts, etc. ). For landline recorder
calibration, and to determine recording system linearity, electrical signals are re-
corded on each channel Just prior to test data. These signals establish the lower and
upper limit of the recorder range.
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The calibration signals are generated by the Excitation, Calibration and Normalization

(ECAN) network. The ECAN also provides transducer excitation, source matching and

signal normalization.

VI. MISCELLANEOUS LAUNCH AREA DATA

In addition to the specific measurements discussed there are other special support

data required, for back-up and supplementary use. This includes data which will be

usod for evaluating testing and establishing conditions under which the testing was per-

f,,rmed. Also visual monitoring to gain sequentiai, documentary, and reliability data

will be made possible through the media of closed circuit television, and motion

pictures.

A. Timing

At OSTF #2 when testing components and (luring normal countdowns, not involv-

ing a launch, a site installed timing generator which recycles at 900 seconds will
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be utilized to provide time correlation. When a launch is conducted Range Tim-
ing will be used and will be recorded on FM tape for post-test analysis. An ex-
planation of the 3-digit binary timing code which is used with both timing systems
can be found on Fig. 22 in Section 7. This code is a 12-bit, 100 PPS, 1000 cycle
amplitude modulated timing code. The time word is contained in the 12 bits, 4
bits for each of three digits contained in the time word, and the 100 TIPS are
amplitude modulated on a 1000 cps carrier. The A!' modulation is 3. 3 to 1 with
the pulses at a 10 volt level and the no pulses at a 3 volt level. The three digits
represent units, tens, and hundreds of seconds by using a binary-coded decimal
(8-4-2-1). A referencýe pulse al,'ays appears first and indicates the beginning of
the time word. The leading edge A this pulse is the point on the trace at which
the time occurred. No other part of the time word is time coherent. To read
the code one must recognize the difference in pulse widths of three types of
pulses: the reference pulse is five units wide, a binary "I" is three units wide
and a biaary "0" pulse is one unit wide

B. Weather

Certain weather observations are to be made of surface conditions at the time
that testing is being c3rried on to assist in establishing standard conditions for
test to test correlation. These observations will consist of temperature, baro-
metric pressure, relative humidity, wind speed and wind azimudi. The meas-
urements of wind velocity will determine if the missile may 5; raised, or not,
thus defining weather conditions hazardous to test fulfillment. This data will be
taken by Air Force personnel.

C. Television

Seven T. V. cameras will be utilized at OSTF-2 to obtain data for Human Engi-
neering evaluation. One camera (N7747N) will be installed in the launch control
room to monitor the Launch Control operator and Console. Three cameras
(N7751N, N7732N, N7753N) will be located at grade level around the silo cap to
monitor crew operations such as resupply, missi!e mating, checkout. Movable
T. V. cameras (N7748N, N7749N, N7750N) will be used at appropriate levels in
the silo to observe crew functions during various tests.
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D. Motion Picture Coverage

In order to verify the proper operation of the launch-platform-to-silo disconnect
panels, two cameras (U7019N. U7020N) will be used Four other comeras
(L7009N, L7010N, L7011N, L7012N) will be located above ground to obtain data
on umbilical ejections, and mL3sile raising operations.

Alignment group tilt will be measured with a tilt monitoring display unit mounted
directly to the ',lignment group. Pictures of the leveling bubbles, which are a
part of this unit, will be obtained via ;-.ovie cameras N7983N.

E. Audio Recordings

Kellogg Switchboard and Supply Company will provide 10 channels of magnetic
tape recording for a permanent record of all intercommunications traffic.

F. A portable light meter (N7532I) and portable sound intensity meter (N75334Y)
will be used at various levels in the silo for Human Engineering evaluation of

environmental conditions.

VIL AIRBORNE DATA GATHERING SYSTEM

Each OSTF missile will have a factory installed Instrumentation and Range Safety
System (IRSS) to provide data from which gross weapon system performance can be
determined and to furnish a means for ground command missile destruction when
necessary.

Thb airborne data system which will be employed is a PAM/FM/FM telemeter using
an RF carrier which is modulated for information carrying purposes and also serves
as an RF signal stimulus for two AME Cotar Ground stations. The Cotar system will
provide a "real time" tracking input to the range safety network to indicate missile
flight path with respect to predetermined limits.
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Sixty measurements of missile performance parameters are to be made via the IRSS
telemeter. Astronautics is to provide the transducers, signal conditioning (except for
the inertial guidance measurements), and cabling necessary for the selected measure-
ments. Ground :-ules governing selection of the measurements included the following
points.

A. Only gross malfunction of major missile systems is of interest. (No measure-
ment of an R&D nature is allowed.)

B. Measurement changes will be held to a nmnimum.

C. Installation and checkout of the measurements should he simple - inaccessible
locations should be avoided.

D. Minimum cost consistent wi+h intent.

Report AZC-27-068 contains a detailed description of each of the selected measure-
ments. Additional information, i.e. , channel assignment, Astronautics installation
drawing numbers, etc. , is contained in the tabulations of the JRSS measurements,
Sections 6 and 7 of that report.
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TABULATION OF OSTF-2 DATA SOURCES

1. Maintenance and Operational Logs

A. Maintenance Inspection Record (AFTO 26B)

B. Maintenance Discrepancy/Production Credit Record (AFTO 130C-4)

C. A/F Maintenance Log tMAB)
D. A/F Maintenance Log (PAD)

E. A/F Maintenance Log MAPCHE
F. Daily Maintenance Service Card A365-1
G. Preventative Maintenance Surveillance Daily Check-Off Sheet
H. Per:odic Equipment Check Sheets

"Rocketdyne GSE Log
J. Calibration Report, Form 576-3
K. Fluids and Gas Consumption

L. A/F Unsatisfactory Report and Supplement Sheet (AFTO Form 29 and 29a)

' 2. Change Report Forms

A. ECP's - Engineering Change Proposal, Form A78
B. EO's - Engineering Order, Form A1218
C. TCTO - Time Compliance Technical Order

D. Field Service Bulletin (Rocketdyne in House)
E. CIC Schedule Summary, Form A1379
F. Drawing Summary, Form A1378
G. DCB Change Summary, Form A1535

H. CIC Control Card, Form 576-4-66
I. ECP Status Card, Form 576-4-65
J. Request Change Form DAC 576-8-3-0

K. DWG Change Request, GE-MSVD

3. Inspection Report Forms

A. F&CD - Failure and Consumption Data Form CV-A-131, BMD 0-50 and

Associate Contractor's F&CD

B. BOI's - Break of Inspection, Form A233

THIS MITERIAL CONTAINS INFORMATION AFFICTINO THE NATIONA. DIFENSI OP TH4 UNITID STATES wITHIN TH MWIANING OF THI SPSIONAG9 LAWS. TITLE

1S, U.S.C.. SECTIONS 793 AND 794, THE TRANSMISSION OR REVELATION Of WHICH IN ANY MANNIR TO AN UNAUTHORIZED PERSON IS PlONIRITED BY LAW
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C. Temporary Removal Tag, Form A2313-2
D. Inspection Clean-up Sheet, Form A836
E. BOI Index

F. Assembly List Shortage Log, Form A1815
G. Desiccant Log
H. Leak Report Log
L Engine Operating Time Log
J. Engine Log
K. Inspection Rejection Index, Form 280-156
L. AFTO Series 130 Forms
X. Inspection Missile Cleaning Log, Form 576-4-47
N. Component Installation Record - GSE/GOE/RPIE, Form 576-4-73
0. Transducer Installation Log, Form 576-4-14

4. Discrete Events (Completely Documented in Tabulations, Sections 8, 9-

A. Valve Openings

B. Specific Countdown Events
C. Pressure Switch Sequence
D. Presence of Liquid and Liquid Levels
E. Communication System

5. Analog (Completely Documented in Tabulations, Sections 8, 9 ).

6. Digital (Completely Documented in Tabulations, Sections 8, 9 ).

7. MAPCHE (Tapes)

8. Visual Operation

A. Meters
B. Lights
C. Contamination Survey

Fluids Purity (GN 2, Helium, Fuel, LOX) - Smith-Emery Company
(SECO) Field Laboratory Report
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9. Motion Picture Co':erage

10. Television

Generai Surveillance

A. LSB
B. LOB Consoles

11. Aud.ory - Communication Ringing Alarm

12. PROCEDURES FORMS

A. Personnel Performance Check List
B. Interview Questionnaires (Post- rest Interview Form)
C. Dilficulty Summaries (Deviation/DiIficulty Report)
D. Summary Analysis Report
E. Human Engineering Check List

SF. Dev.,:ion/Di t .cult y Log
G. Sa!e'y Support Notation, Form A1560
H. Supervisor's Report of Accident Investigation, Form A1066
I. F:eld Service Report, Form A416

13. PERSONNEL SUBSYSTEMS FORMS

For a compiete description, refer to Space Technology Laboratories, Inc.,

Documenti GM 6300. a-1060

14. RELIABILITY FORMS

A. Failure and Consumption Data Reports, Form CV-A A131, BMD 0-50,
NAA-609-P, GE-MO-1051, Arma 50-71, AFTO Form 130C, KSS F&CD Form

B. Operation and Life Record, Form A-18
C. Component Operation and Life Record, Form 229N
D. System Operation and Life Record, Form 2296
E. Reliability Action Report (RAIl), Form A204

F. Failure Analysis Report (FAR), BMD Form No. 0-51, CV-A Form A-567
G. Reliability Diagnostic Report
H. Reliability Technical Directive, Form A-531
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I. Daily Performance Log, KSS
J. Daily Trouble Record, KSS
K. Failure Report Form, KSS

15. Associate Contractor Reports

A. Rocketdyne

1. Failure and Consumption Data Report
2. Failure Analysis Report
3. Engineering Work Request
4. Rocketdyne Field Service Publication Change Suggestion
5. Field Service Operation Report
6. Certificate of Completion-Form 606W
7. GSE Log Book

B. General Electric, Missile and Space Vehicle Dept. (GE-MSVI)

1. Failure and Consumption Reports, Form MO-1051
2. Field Service Report
3. Failure Analysis Report

C. Kellogg Switchboard and Supply Company (KSS)

1. Corrective Action Request
2. Daily Performance Log
3. Daily Trouble Record
4. Failure Report Form

D. American Bosch Arms (Arma)

1. Daily Activity Report
2. Supplementary Activity Report
3. Failure and Consumption Data Report
4. Historical Record - Technical Instruction Compliance Report
5. Outstanding/Delayed Maintenance Record

TNIS U tIMtUI. CONTAIN INOAMATIYN A~flCTING T1W 0AT110L4 MVINS OW TIN uIMO STATIA W1141IN C WNt ANING Of THIe I1VIOK.40 LAWS 1tl4
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SPRING STRAIN GAGES
I v - It

NORTH--" Q"--- - UADRANT MEAS. NO.

IN7958S
N7959;

III N7960S
IV N7961S

LOAD CELLS
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SI N7962S
II N7963S

CAGES

SPIIII

LOAD CIELL

FACILITY MISSILE SPRING STRAIN GAGE
AND LOAD CELL INSTRUMENTATION
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SECTONIO 8

0317 #2 MASTER R4'3TRUKN ENrA.VLON LOG

4 The 0817 02 WMaster tnatrumentation 14% presented in this section
contains the latest available chiamcteristics of the ldiynchvdal meas-
urtinenta.

MRASURENKNT RANGS TRANSDUCER MD VIII7¶ATION

Ran". of interest of the tuncflos being Convair p&At number t ohe tri
Measured eipreeewd in "wilts of dwc~r wtillsed $or t.he meimrsoweL

ACCURACY REQUflKNVII

Pr""eot Uniuats Of te function

MEASREM i KElT DMSRIPTION UHTNM
of

This is a brief, usually abbr*". FUNCTION
ate.d description of the mewn-

1 700 1 P L402 TAN(K PPJUURX 0 3S PIG .3 30 27 -01271-

7 7W03 P rUEL TANK PRZUUE 0 75 PIG .?5 30 I7-01271-0

"MAUEMKNT NUMBER, rRIQULNCY RUBPINSE

Danoteo the frwquwey r~0
rvqulrvnmsn in cps at the
instruimentation vysfm tar the

NOTEC: For a key to abbawulsuione and coang ea" Owe tfM code key of tkis report.
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OEPJEAA. DYNA -IJICU AS C4•

26 SEPTEMBER 1962

OSTF-2 OBS COMPOSITE 26 SEP 62 AE60-0653 123 123456 1234 123456 1 12345 001

S

LL L L LL 2

NO N NNN 2

22 2 2 22

LLL LCCLL CL LILL CSCc 2

NNN INDOOO IDOL IN NOL 1 10 DO 2

222 N2&&22 NZN N2022N N N&D&& 2

CCC SCHHCC SHCC SCACCC S SHAHM 2

DOD POHDOD PDO- PDYDOH P PHfHH 2

TEST SERIES 1 BLOCK 0 13Ff 123 
2

BLOCK I /13F 123456 
2

OPERATION BLOCK JA /57F/ 1234 
2

SHOTG"N BLOCK 18 113F/ 123456 2

BL0rK IC /576E/ 
5 2

TEST SERIES 2 BLOCK 1 /&IF/ 
12245 2

BLOCK 2 /83F/ 
22

TEST SERIES 3 BLOCK I /3F/ 
2

BLOCK 2 
2

NOTE. /I/ THE SEQUENCE OF NUMBERS APPEARING
AT THE TOP OF EACH PAGE CORRESPONDS

TO THE NUMBERED EVENTS SHOWN IN

THE ABOVE TABLE.

2/1 SEE PAGE 145 OF THIS REPORT FOR

DEFINITION rF TEST OBJECTIVE PRIORITIES.

/3/ MEASUREMENTS HAVING PRIORITY ? AR

THE MINIMUM REQUIRED TO SATISFY 144E

OBJECTIVE. MEASUREmENTS HAVING

PRIORITY 2 ARE DESIRED TO SATISFY

THE TEST OBJECTIVE.

/4/ CERTAIN MEASUREMENTS ARE SHOWN

EFFE(.TIVE FOR TEST EVENTS ALTHOUGH

THE OBJECTIVE THEY A.P.*.R UNDER
IS MOT EFFECTIVE. THESE OPERATIONAL

NEAGUREMENTS WIL. BE RECORDED AS

PRIORITY I MEASUREMENTS DURING

EACH rTEST EVENT THEY ARE SHOWN

EFOECTIVE FOR. AND ARE NOT REQUIRED

FOR SATISFACTION OF THE TEST

OBJECTIVE.

/5/ BLOCK IC TEST SERIES I /P-4 INSPI WILL BE

PERFORMED AT S7T6 SITE.

/6/ YHE REMAINDER OF THE CAT 11 TEST PROGRAM

WILL BE INCLUDED IN A LATER REVISION.

000 001-01- FACILITY AGE COATIBILITY 222 222222 2222 222222 3 22222 a

0 r0 001-02- t1R SeCT NEATER ADEQ 2 
2

-015 - ?isiBt Hyo FLUID SUB PITCH ACTR I

-020 - M7I16I NYO FLUID WS YAW Af(TR

-029 - "SITI BoosTER SYSTEM OIL I

-010 - Htllit US byS$,EM OIL I

-015 - P76021 SKIN I1 HvrRROOL Cty 
s

9
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25 SEPTEMBER 1962

OSTPr-2 O61 COMPOSITE 21 SEP 12 AE60-065
3  123 123456 1234 123456 1 1234502

-040 - P7G3y3 SKIM B2 I4YPERGOL MT. 2

-04!1 _ P7906 SKIN SuS HYPERrJOL CTL 23

-050 - P71112T A0NS SUS HYD C!I. 0AN 25

-055 - PT$1ST AMS OUAD 4 STA 1205 1

-060 - P7814T A~a049 OAD 3 STA WS ~ I

-069 - P7815T AMt QUAD 2 STA 124S 1

-070 - 07816? AMO QUAD I STA 12443

-075 - P7Slfl ANG 31 MAC STA 12451

-030 - P?813? AMS 32 MAC STA 1245

-065 - P7019T AM* QUAD 2 STA 12341

00 - P?2TANg 31 MAC STA 1156 

3

t100 - 07322T APO 61 FUEL CTL VLV

-109 . P71231 APO 32 FUEL CTL VLV 1

-110 - P71241 AAS QUDO 4 STA 1260 

5

-115 - P732s1 SKI" II1 ýAC STA 122013

-120 - P73261 SKIM $I kAC STA 12201

-19 7521T SKIN X AXIS STA 12001

coo %.1-05- FAC G01 VENT SYSTEM 

2

-03". - FTOI LOA TANK PRESSURE 1

-Gg - m7*94 GOX VENT GAS PLOWVATE 1I

-020 - NyIS99 wENT 6OX TEMP * ELOOW 
3

-@29 - M7130? VENT SON TEMP # PAM N. 1 
9

-030 - "7161T VINT SOX TEMP 0 GATE IML. 1

-039 - P7S499 LOA blOR TK ULLAGE p3*53 I 
S

On0 001-0*- PAC ITEMS ADEQUACY 222 222t* 2222 222222 22222 2

*0@00 *$-0- PAC AIR COND8ITIONING 
1

-0il - M7*83J SILO UPPER am4 K'.U1 
11

-020 - N?60?j 1&Loa0034 mmN 

S

-OIS . *70001 a"4 cowl 04 __ 
1 11

-a"0 - "M?31 L/'C EQUIP ow "m3

-029 - M?#*IJ SILO LOW*R RN4 0001

-040 . M7*330 WINS PAN 4*041 UNST FLIdR?

-069 . m7GS** ANS? PANI So 13451 PL/aR
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OSTV-2 OBJ COMPOSITE 26 SEP 62 AE6O-0653 123 123456 1234 123456 1 12345 003

-050 - NT759T AIR DUCT INLET TEMP 1 111 5

-055 - N780
T  

AIR DUCT OUTLET TEMP 1 1i1 5

-060 - NTSS7 T SI.O QUAD 2 LVL 1 TEMP 111 5

-065 - N75S2T SILO QUAD 2 LVL 2 TEMP 1 111 5

-070 - WT75ST SILO QUAD 2 LVL 3 'EMP 111 5

-075 - N7584T SILO QUAD 2 LVL 4 TEMP 1 111 5

-080 - N7585T SILO QUAD 2 LVL 5 TEMP ill 5

-013 - N7506T SILO QUAD 2 LVL 6 TEMP 111 5

-090 - NT75TT SILO QUAD 2 LVI T TEMP 111

-095 - MTSSQT SILO QUAD 2 LVL I TEMP 1 111 5

-100 - N75•9T HT RECOVERY M20 IN TEMP 1 111 3

-105 - MT59OT ELEC BOILER M20 OUT TEMP 1 111 S

-110 - MN59TT MSL COD4PT LVL 1 TEMP 1 Ill 3

-113 - MTSS9T f4SL COMPT LVL 2 TEMP 1 111 5

-120 - N7599T MSL COMFT LVL 3 TEMP 1 111 s

-125 - N7&OOT MSL COMPT LVL 4 TEMP 1 111 5

-13 - N7601T MSL COMPT LVL 5 TEMP 1 :11 5

-135 - MT6027 M%,. COMPT LVL 6 TEMP 1 111 3

-140 - NT6UST MSL CDMPT LVL 7 T EMP 1 111

-145 - 1T0oaT MSL COMPT LVL 4 TEMP 1 ill 5

-150 - M76OST DUST SEP AIR OUT TEMP 111 5

-155 - N76O6T COOLING TWR M20 Il TEMPO

-160 - N7607T MSL COMPT AIR SUPPLY TEMP 1 111 5

-165 - M7t20T M20 MT RECLAIMER TEMP 1 ,11 5

-170 - T7621T ELCT EQUIP AIR IN 1 TEMP 111 5

-175 - 0TC.22T dLCT EQUIP AIR IN 2 TEMP i11 5

-180 - M7623T ELCT EQUIP AIR IN 3 TEMP 111

-135 - N7&ZAT ELCT EQUIP AIR IN 4 TEMP 1115

-190 - NT&2ST ELCT EQUIP AIR IN 9 TEMP 111 5

-199 - NT626T ELCT EQUIP AIR OUT I TEMP 111 5

-200 - N7627* ELCT EQUIP AIR OUT 2 TEMP 111 9

-205 - NM6ZST ELCT EQUIP AIR OUT 3 TEMP 111 3

-210 - 47629T ELCT EQUIP AiR OUT 4 TEmP 111 5

-219 - 17630T ELCI EQUIP AIR OUT S TEMP 111

220 - NM641T PO AIR COND M20 IN TEMP 1 111

-229 - MYH6Z2T POD AIR COMO M20 OUT TEMP 1 111 5

4op

-!
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OSTF-2 OBJ COMPOSITE 26 SEP 62 AE60-06S3 123 123456 1234 123456 1 12345 004

-230 - M7643T COOL. COIL 10 H20 OUT TEMP 
5

-235 - N7644T COOL CGIL 40 H20 OUT TEMP I 1115

-240 - NTb4ST COOL COIL 41 M20 OUT TEMP 
I

-265 - N7644T HEAT COIL 40 1H20 IN IEMP 1 111 
5

-230 - N7647T HEAT COIL 40 120 OUT TEMP 1 111 
5

-255 - N7649T WCU S0 120 OUT TEMP 1 111 
5

-260 - N7650- WCU SOS.1 420 IN TEMP 1 111 
5

-265 - N76517 LCC COLD 120 OUT TEMP 
S

-270 - N77467 COOLING TWR H20 OUT TEMP 
5

-275 - NT7OTT L/C EQUIP AIR RETURN TEMP

000 001-06- L/P DRIVE SYSTEM 
2

-015. - N7842A SILO L/P ACCELN Z1

-020 - NT743A SILO L/P ACCELIN Z2

-02S - N7844A SILO L/P ACCELN Z3

-030 - N7845A SILO L/P ACCELN Z4 
5

-033 - mTR4i6. LILO LIP ACCELN XI

-040 - N7847A SILO LIP ACCELN X2

-045 - NT740A SILO L/P ACCCLN X3

-050 - NT790A SILO L/P ACCELK X4 
S

-060 - N78030 LUP DRIVE MOTOR SPEED 1119 111 1 11

-065 - N79O08 L/P DISPLACEMENT 
111 1 111 1 113

-070 - N7804F DRIVE MOTOR TORQUE 111 1 1191 1 1l

-075 - N79IOL 7 IN. MOTION UP PAST 
9

-050 - NM791L 7 IN. MOTION UP SLOW 
5

-065 - N7982L 7 IN. MOTION DONN SL.OW 
5

-0q0 - N7962S LOAD CELL QUAD I L/P 
5

-095 - N7963S LOAO CELL QUAD 2 L/P 
5

-100 - N996&4- LOAD CELL QUAD 3 L/P

-105 - N7969S LOAD CELL QUAD 4 L/P

-110 - 1750OX ZONE CHECK LS CLSD 111 1 111 1 |1

-115 - NT1701 1000 IN. LS CLSD 111 1111 1 11`

-120 - N7502X HI SPEED DECELN SW CLSO 111 1 111 1 51

-125 - 17503X UPR OVERSPEED ZONE L3 CLID 111 1 111 11t

-. L30 - 1T75014 OVERSPEED SENSOR ENERGIZED 111 1 111 i 1 ,11

-135 - N7513X NtL LIFT DOWN & LOCED Oll 1 111 1 11

- .--- -
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OSTF-2 0IJ COMPOSITE 26 SEP 62 AE60-0653 123 123456 1234 123656 1 12345 005

-140 - 47528X MSL LIFT LP & LOCKED ill 1 111 1 15

000 OlO-OT- DOOR CLOSURE SYS 22 1 11l 2

-010 H7987D UPPER DOOR POSITION I 111 5

-,)IS H7985f LOWER DOOR POSITION 1 l 5

-020 HT508P uPR DOOR HYO ACUK PRESS ill I ill 5

-025 H7509P LWR DOOR HYO ACUM PRESS ill 1 111 5

-030 H7975P LOR DOOR CYL ROD PRESS 1 111 5

-035 -1791P UPR DOOR CYL HO PRESS 1 111 5

-040 - H7982P LWR nOOR CYL HO PRESS 1 1115

-045 HTS86P UPR DOOR CYL ROO PRESS 1 111 5

-050 H 47805X UPR OR CTL VLV OPEN 11 1I1 . 111 1 11

-055 - H7806X LWR OR C
T

L VLV OPEN 11 Ill I Ill 1 11 5

-060 H781CX UPR OR CTL VLV CLSD 11 illI I l 1 11 5

-065 - H7811X LOR DR CTL VLV CLSO 11 11 I Ill 1 11 5

-070 - T7046X DOORS OPEN 111 1 Ill I 11 5

-075 - NTO47X DOORS CLOSED Ill I Ill 1 11 5

000 001-04- CRIS LOCK SYS 22 1 111 2

-010 - H1SOTP SYS H'0 ACUN PRESS 111 I 111 1 11 1

-015 - M?`I15P ORIZ CRIS LK NO PRESS 1 II1 S

-020 - M7969P VERT CRIN LAS PRESS 1115

-025 - MT190X HO0IZ CRIB LAS RETR 11 Ill I Ill 11 5

-030 - HT471X HORIZ CRI0 LKS EAT 11 111 Ill I II 5

-035 - 17192X VERT CRI LAS (ATII 11 I 1 11

-060 - H7191X VERT CRIB LKS qEtR 11 III I Ill I Il S

-069 - 147202X ORlZ LAS CTL VLV C.S0 11 I I Ill 1 11 9

-050 - H201X 1+OR!? LK CYTL VLV OPEN Is Ill I 111 I 11 s

-015 - 147309X VERT LKS CIL VLV OPEN 11 IllI Ill I it I

-060 - 14316X V111 LKS CTL VLV CLID it III I Ill I It I

000 001-09"- COMPAT Of LIFT IVII 14S L)

-015 - TSA IA ACCILN NiL A AXIS

-020 - A7542A ACCELN NIL Y A4I16

-025 . A702tD MiL NOSE 9 AXIS OIPL

-010 - ATI290 p11L NOSE Y AISI OISPL 5

)
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OSTF-Z OSJ COMPOSITE 26 SEP 62 AE6O-0653 123 123456 1234 123456 1 12345 006

-039 - H7507P SYS HYO ACUM PRESS 111 I III 1 11 5

-040 - MN716P L/P LOCK-LOCKING PRESS 5

-0,S - M7527M WEDGE LAS CYL ROO PRESS 5

-090 - M7T20P WEDGE LAS CYL HO PRESS 5

-099 - H7976P L/P LOCK-UNLOCKING PRESS 5

-060 - M?194X LI/ WEDGE LAS PRESS 3

S-06 - H7195X L/P WEDGE LAS RETR 5

-070 - M7196X L/P MAIN LAS PRESS 5

-075 - M?19?X L/P MAIN LKS RETR 5

-00 - M7l19X WEDGE LKS CTL VLV Cý.SD 9

-069 - MT199X WEDGE LAS CTL VLV OPEN 5

-090 - M720OX MAIN LAS CTL VLV CLSO s

-099 - Mh2OIX MAIN LKS CTL VLV OPEN s

-100 - MTIOTX L/P LK ASSY /RETRACT/ OPEN 5

-109 - MI61X L/P LK ASSY /EXTEND/ CLSO s

000 001-10- L/P LOCKING SYS 22 1 111 2

-029 - MTSI6P L/P LOCK-LOCKING PRESSURE 1 111

-010 - M7927P WEDGE LAS CYL 4O0 PRESS 1 111 5

-039 - MTSZIP WEDGE LAS CYL "O PRESS 111

-040 - H?$29P L/P SRAKI PRESS 111 I 111 1 11 s

-04S - M?7916P L/P LOCK-UNLOCKING PRESS 1 111 9

-090 - MTIA94 L/P WEDGE L S PRESS it 111 I 111 1 11

-059 - MIIISX L/P WEDGE LkS RETR 11 111 1 111 1 11

-060 - M7?146 L/P MAIN LKS PRFSS 11 111 1 s1i 111

-069 - M4?lli L/P MAIN LKS AETR it III I 111 I 1

-070 - Mi9llX W1ED0 LKI C
T
% VLV C€.SD 11 1 11 1 11 15I 1

-079 - 719I9 WEDGE LKIS C
T
L VLV 00IN II 111 1 I111 I i 1

-0s0 - M?l00E dAIN LIS CT4 VWL CLSO i1 111 1 111 1 11 1

-069 - M7101 ' MAIN LAI CIL VLV OPEN 11 I1I 1 111 I II

-066 - MOiMA L/P LK ASSy /RITRACT/ OPEN 11 111 I it1 I It s

-084 - MIGII1 L/P LI A&SV /IIXTNDI CLSO I1 111 1 111 1I 1

-090 - MilIIE SO. I LP SK CTL VLV 11

-096 - M?971• PegsS 4WITCN RETURN I1 II1 I Ill I I1

000 001-11- 14 SILO CONPATIIILITY



REPORT NO. AE60-0653

SECTION 8
GENE1411RIAL OYNA^1ICS A.STRCNAUIICU=

26 SEPTEMBER 1962

OSTF-2 08, COMPOSITE 26 SEP 62 AE60-0653 123 123456 1234 123456 1 12345 007

000 001-12- PROP HANDLING SYSTEM 2

-040 - P7546P GN2 STOR TK DIrSCH PRESS 5

-045 - P7547T ON2 STOR TK DISCH TEMP 5

000 001-13- FACILITY SUPPLY POWER 2

000 001-14- 28 VOC POWER 2

-03S E7003V 28 VOC GND VOLTAGE S

000 001-15- 400 C"CLI GEN ADEQUACY,

000 00,-16- FAC TIANSFORMER ADE0 2

000 001-17- 46 V BAT CHIARGER

000 001-18- BONDING & GNOING SURVEY i11

000 001-19- VIBRATION EVALUATION |2

-035 - N7T21A L/P ACCELN 1 2

-040 - N76i0A L/P ACCILN 2 I1

-04S - N7O11A L/P ACCILN I 11

-050 - N78I12 L/P ACCELN 4 11

-055 - NMS7IA L/P ACCILN 9 1t

-060 - N4184% L/P ACCELN 6 1

-065 . N?81SA CRIB ACCtLN 7 1t

-010 - 411i&A CRIB ACCtLN 1 11 5

-075 - N78I1A CRIS ACCILN 9 it %

-060 - NTS1SA CRI8 ACCtLN 10 It 9

-065 - NS19A C(Ol ACCILN 11 11 1

-090 - N1O4A CAI A(CILN 12 I9

000 001-20- MAIN? PAC AODOUACY 121 212312 32* *3*323 1 1i*12

000 002-01- MANOLING AOIQUACY! 3 2 2 1 *

iNo."
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OSIF.2 OSJ COMPOSITE 26 SEP 62 
AE60-0653 123 123456 1234 123456 1 12345 

006

4,000 002-02- EFFfCTS OF TRANSPORT 3 2 2 2 2 2

000 002-01- DECOY TRANSPORTATION ADEQUACY 
2

000 001-0" PROPULSION LEAK CHECK

000 001-01- MSL. PflO AIR CONDITIONING 222

-0is - A1901T ROTARY INV SKI TEMP 11

-020 - A79OST TLA XMYR SWI TEMP 11 
S

.021 - A7906T ROTARY INV ANG AIR TtMP 11 
1

-010 - A79071 AN0MA PLAY AM& AIR TEMP 11 
S

-0)5 . A7lqOI ANNA COMPT AMIN AIR TEMP 11 
5

.040 - A7909T TLM ANTA ANIS A1R TEMP 11 
5

-04S A19WI el PO0 INLET AliR TEMP it 
5

-090 . N?046j 41 POO INLEt AIR WNU It1 
%

-0511 - Mg?og@ 132 PO0 AIR FLOW QUAD 11 
3

.040 - N?154T I1 P00 AIR INLET TIMP it 
S

.a$* . M?64IT POO AIR COMO H20 IN TEMP 11 
5

-010 - g7&642 POO AIR COMO 420 OiJT TEMP I.I 
I

000 001-41- PCU & POU. EVALUATION1 it 
a

-*IS . FT00IP LOX TANK PRESMUR6 
SUil 

III

-020 - P?0O)P FUEL TANK PRESSLUE 1 22 212 
S

-*IS - PlOOSP FUEL IK PRESS MUCT * PCU 11% Ilk I III I it

.0)0 - PIO06P futL TK PRESS 0.4(1 0 4-0-0 111

-019 - fYOilp LOX TK POESS OLACT * PCU III I III IUI

.0a0 . f"IP s .0 f 1£ PREtt$S M 0.( 4 -0-0 111

-C4s F??I)IP 04 SUPPtl 1 0 P0. II

0465 * P171P IEPMAEO INS? AIR PRttsS III

-061 FYllIP M4 SUPPLY 1 0 test Pf a

-070 F 74181 Los It pRElss DUCT TEMP Ilk

-all - ISOIOS ZOmE CHECK 16 CLIO Ilk I kit I Is
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OSTF-2 06J COMPOSITE 26 SEP 62 AE60-0651 121 12140* 1234 123456 1 12345 009

-060 - NTSOSX 6/0 VLV CLSD O

-065 - N150AA OP NOT LOW 
111 1 111 1 11 5

-O R - N151S X L3R FUEL TANA PRESS ill I III 1 11 5

-040 - NTS16A RAISE FUEL TK PRESS 111 1 111 1 11

-05 - NTS29X PPEU INTERNAL GREEN 111 1 111 1 11 5

-100 - N153OX NEU PH 2 AMSER 
111 1 111 1 11 s

-105 - NI51AX HE LOAD AMBER 
111 1 XII 1 S1 5

000 003-03- GNO HE SYS SJi7ICIENCY 222 
2

-015 - F00IP LOX TANI PRESSURE 111

-020 - FOO3P FuEL TANK PR ES SAAI 
111

-025 - F7723P 14E SUPPLY 1 * POU 11

-010 - FT24P NE SUPPLY 2 # POU 111

-01S - NSZ2X HE VLV 1409CEN 11 I OIP 11E

-040 - N75SIX HE LOAD AMBEO 111 1 111 1 11 5

000 001-04- HE SYS CAPABILITY 222 
2

-010 - FTOO1P LOX TANK PRESSURE 
s

-015 - F7001P FUEL TANK PRESO U 
S

-010 - FP246P S TK HE SY% 0I PRESS 111 
5

-025 - F??ITP ON) Hl XCHOR HE Out PRESS$

-010 - FTT21P HE SUPPLY I a voI

-015 - 977240 HE SUPPLY 2 * P0DJ

-O&0 - FITI5P HE SUP TO MSL PRESS a mcU 
5

-06S - MT24iT wE ftMP HI 4 S1 III

-050 - FPf9 T E tEMP LO 4 SL I4I 6

-055 - oT250f HI tENP LO 2 $tL 111 
5

-0 60 - HE SU I tO Nil f[MP q "cU

-0*5 - F77141 FUEL I1 HI 61NI LINE tiMP 
5

-070 - N47111 Ht LOAD A~gll 111 I IAMOI C O

-075 - N?9191 VENT Mg IL III I IIl I II 6

000 001-01- INSTIWHpNt AlR all 
a

-010 - F1T72P DL4AJtof06 I111 AIR Pl41t Ill I

-@25 4N7101 ImfIT AIR $CLOW Sd III I Il1 11 i
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0STP-j 08J COMPOSITE 26 SEP 62 AE60-0653 123 123456 1214 123456 1 12345 010

000 003-06- EVAL NYO SYSTEM 1 2

-010 - M, 330 81 MYo ACUM PRESS 1

-015 - " 140P VERNIER HYV PRESS I

-020 - M IISP SUS MY9 PUMP IN PRESS I 5

.035 - N7526A MYO PRESS III 1 1 1 11 3

000 003-0?- TOOLS SUFFICIENCY 222 222222 222 222222 3 22222 2

000 005-06- FLUIO CONSUMPTION 222292 2;22 222222 322?2

000 003-09- ULI COOLING AOEQUAC'Y 222 2

-035 - P7O2OP L.2 PRESS 4-0-0 1115

-010 - FPI77 A/6 LNo SM*OUo PRESS 111 9

-013 . P771SP OMO MT 10161 MI IN PRESS 111

-040 - F77179R *NO Ht xCMGS HE OUt PRESS ONE S

-04s 9 FP7720 Lo STVOR YK XFP PRESS 111

-050 . ???I"9 LMo STO0 Y9 OUT FL/RT 111 5

-059 - PMAS6T MI TEMP MI Y STL 111 9

-060 - F72491 ME TtMP LO 4 GIL I11 5

-06o - FP7I$0 ti TEMP LO I GlL 11

-0?0 - F7710? OMO Mr XC1010 HE IN PRES Joe l

-ul7 - P7?Itsy O MV ECsqRx Me OUt "IESS m 111 9

-080 - P?745? ME Vip TO MOL 191 * °-0-0 111

000 001-10- COLLIIIAIOR RIEF PRISM STAGIL 13 3 3 1

000 001-11- ACSI & AGSP &TAGILITY 331 3 3 3

000 001-12- 4S1 STATUS ii 1t1i11 i it 2it 111 s II

-Oil 0, - 7901 ANNA PLAY SIRP 19 0 F 3D 3it 2312

-030 - £79091 AlMA PLAY bklM Tlop APT iIt st1ill1

-011 - A1060T ANNA C0OTROqL SKIM •EMP III Salim

.0i0 - AVtlf All POO INNER S4IM flE 211 it 111 s

-019 - 1119A ACCEL.I009T16 APft 111 331 11 1 a II

-040 - 1?9151 ACCILCROCIETE YPI 111 33111 1 1I 1 tit

-046 - 17917£ ACCILtRONEITE tii 1t1 13333 tit I III

I *
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OSTF-2 OBJ COMPOSITE 26 SEP 62 AE60-06S3 123 1234S6 1234 123456 1 12145 Ol

-0SO - 17518.\ ACCELEROMETER XF2 1II 11,ii Iil I III

-059 - 17519A ACCELEROMETER YF2 iII 11111 iII I iII 3

-060 - I7520 ACCELEROMETER ZF2 Il 111 II III I III

-065 - i7591C PITCH GYRO TORQUE 222 22222 
5

-070 - 17592C ROLL GYRO TORQUE 222 22222 222 2 211 S

-OS - 17593C YAW GYRO TORQUE 222 22222 222 2 222 5

-050 - 17501D OPTICAL AZIMUTH SIG Iii XII| Ilxi I 11i

-069 - 175110 ROLL PENDULUM III 1IIII Ill I III 9

-0%0 - 17SI20 PITCH PENDULUMN Iii xIIII ill I III

-095 - 173490 PITCH SERVO ERROR 222 2z 22 222 2 222 9

-100 . 175501 ROLL SERVO ERROR 222 22222 222 2 222 3

-105 - 175S10 AZIMUTH SERVO ERROR 222 22222 222 2 222 9

-110 - 175520 RLONT GYRO PICK-OFF 111 1 i ll Iii I li1

-11- 175720 ROLL MEMORY IiiII I II I Ill

-120 - 1757)D PITCH MEMORY i1l 11111 iii I III S

-125 - I1S79O AZIMUTH MEMORYI 111 11Xi 111 I I 11

-1)0 - 175760 AERO LAG OUTPUT 222 22222 222 2 222 S

-115 - I750H COMPUTER POSITION A Ill 11111 Ill I 111 9

-140 - 17504M COMPUTER POSITION V Ill 11111 111 1 I S

-14h - 17501H LOmPUTER POSITICN I IIl 11111 Ill I Ill 1

-iS0 - 17500N DOW" RANGE ERROR FUNCTION Ill hIll III 1 Ill

-15$ - I7909" CROSS RANGE ERROR FUNCTION 1Il IIiI III I 1II s

-10 - ?Solt. COMPUTER VELOCITY X Ill 11111 IlI I IIl

-165 - 17501L COMPUTER VELOCITY V III 1XII ill 1 IIll

-170 - I1504L COMPUTER VELOCITY I Ill XIIII 111 1 III s

-175 . 179360 ALNT GROUP RAOIAL 222 22222 1

-1IO - 175390 ALMMT OUP TAN4 222 2222 s

-X0$ - ITS420 ALNMT GROUP AXIAL 2 22222 S

-190 - 17015f COMPUTER EXHAUST TMP Ill XIIII

-19S - IIllv YAW STMERING 14 Ill 11 I Ill I ill

-200 - I?919V ROLL RESOLVER $14 Ill XXIII Iti I Ill

-200 - 17910V PItCH RESOLVER sic Ill 1 1111 %it I Ill

t210 - 1540V TEMP CTL AMP OUT 222 12222

.-Ii - I1160V AZIMUTH RESOLVER S11 Ill 11111 IX l I Ill

-820 I-tS0 ILLAPSO TIME Ill IXIXX Ill X III

S-129 - 119tIX vaIMIER ING CUTOFF SIG 111 1IIX1 111 111 s

*

IIII F II
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oSTF-1 011i COMPOSITE 26 SIP 42 A*10-0645 12% 123•43 1234 123406 1 12345S 12

-210 - 27522X SUS E(G CUTOFP F20 111 11111 111 111

-233 - 17327X PIE-ARM RELAY 0CS0 111 11111 111 1 111 5

-240 - 1T3)7X ELEVATIOM WARMNG 111 11111 111 111

-243 - 27$7OX STAGING SIGNAL III 11111 111 15

-150 - 27611X STOAT COUT M 111 11111 111 13

-59 - I 76!4X START FINE ALNMT-TRIG ME01 111 11111 111 1 11i 5

-206 - 117i1X I AXIS VERT-FINE ALKMT 111 11111 I1l1 111

-245 - 274141 FINE ALPMM Co"IfTE lit 11111 111 1 11i

-•?0 - 71?1sx COwy•YTE[ TES COMPLITE III 11111 111 1 11i S

-179 - 1?6141 ST X ACCtLfMOKTEt OFFSET 1il 11111 i l 1 111 5

-2l0 - 2?711X ACCELiONIET[ TEST C0OML 11t 11111 111 1 11i

-•5 ;*- I7414X 2i4 READY 111 11111 1II 111

-290 - 7?611X 60 INERTIAL COMMAND Ill 11111 i ll 1 11i

-291 - 17610X M6S INERTIAL 111 11111 ill 111 i

-300 - 17421X ZERO I ACCELER04IETIER CON"L 111 11111 ill 1 ill I

-1101 - 176224 SCALE I PLUS 14 ill 11111 i ll 1 11i S

-314 - 274S31 SCALE I MWUS 14 111 11111 tl&Ill I il

.•15 - 7?6241 START Z1R0 X ACCELEROETIER lit 111)1 111' 111 i

-320 - 1?7419 ARt MN TO REAOY REQ i11 11111 ill 1 lit

-. 21 - 76216X aRETMa "0 TO A07 COPLUel 1 1111 Ill I lit

-110 - I241TX 40 OR v1m? MEMOR1 III21 111 IVN 121

*999 - 1?640A t0 On A2ll2itY MEo T i11l 11111 II 1 111

oo40 - 17-903 I O40 A IN SAMO III 11111 Ill I l1i

-14% * 74?611A 4Y70 4 I &AND 111 11111 Ill I 111

-9446 * MYOOR of PO0 AIR FLOWQuAOI I I11

-94, *- NIISP Of PO0 All FLOW QUAD 9 1 111

-940 . T1040?T All M1N.IT TIe QUAD I 111

-040 - 91196T It A14IR heT TEM0 WeAD I Ill

-510 - 0T1Sl SUIO FAll. l4IMALt" 111 L Ili

-Its - 04119111 OVUIDANI STANDOY III I III

-940 - 3179943 OUGtOACI COMMIT 111 I 1

-361 - Y1799I OUIM taLy lioa 111 I lit

000 "$-Il- .*v TOOL& AmovAcy? 3 3 3 7 9 3

@4 H*S014 RIV Pot-eLMO M001TOI4M6 ski a a I

(

i i 1 m 1 im 1 I 1 1 II I I 1 1 1



REPORT NO. AE60-0653

SECTION 8

26 SEPTEMBER 1962

OSTF-2 0BJ COMPOSITE 26 SEP 62 AE&O-065S 123 123456 1254 123456 1 12345 01O

-015 - N?72AX R/V SAT TEMP 111 1 111 115

-020 - Y703gX LAUNCH CONTROL POWER 311 111 1 111 1 13

-025 - Y7055X START CIUNTDOW1 POWER 111 111 1 111

-030 - Y17s4x 28 VOC VERIFICATION 1l1 111 1 111 1 15

-035 - Y7061X MARX 4 RI/V 11 I111 1 111 1 U

-040 - Y7064X 115 VAC VERIFICATION 5ii 111 I11 1 1I

•.5 - Y7065X START COUNTDOWN VERIFY I11 111 1 111 1 1

-050 - YTO66X TARGET A SET 111 111 1 111 1 1I

-055 - Y7067X TARGET S SET S11 111 1 111 1 1

-060 - Y7071X START COUNTDOWN SIGNAL 111 111 1 111 1 11

-06$ - Y70721 JA VODC RECEIVER 111 111 1 111 1 15

000 003-15- I/V SELF-TEST CAPABILITY 2 2 2 2

-015 - Y?052X A/V SAT HTR THERMOSTAT I I I

-020 - Y7091q RIV COnTINUIYY I I I S

-025 - Y7062. R/V TACTICAL 1 I I

-0)0 - Y7069X TARGLT A SELiCT I I I

-015 - Y?7?01 TARGET I SELECT I 1 I S

000 001-16- RAV ELECTRICAL C14CKOUT 2 2 2 2

-013 - Y?19K *IV COu.TIMUITY 1 I 1 S

-020 . Y?0621 R/V TACTICAL I 1 I

-023 - Y7069X TARGET A SELECT I 1

-0-0 YTOO tARGET 6 SILECT I I 1 5

000 001-1S- ELECTRONAGNETIC INTERFERENCE TEST I 12

000 001-19- (4I ON ARMA LIMES 111

000 001-21- EJ4I ON ACOUSTICA LINES 222

000 001-14- ALIQOtMT OAtA 1 1 a

-0)1 * A7"114 ARMA PLAT SKIM TEMP fwO 21

.010 - 61901T ARI4 PLAT SKIM TEMP AFT 21

-011 . A7004? ANNA CONTROL- SKIN TIMP i2

-010 - A79121 AI6 P00 INN4M SA IN TEM 22

-051 - 1751%A ACCELIROQMtIN XPI It
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oSTor-2 OSJ COMPOSITE 26 SEP 62 AE6OO053 123 123456 1235 123456 1 123'S 014

-040 - 17T14A ACCELEROMETER YF1 11 1 1 1 3

-041 - 17317A ACCCLEROMETER ZFl 11 1 1 1 3

-00 - 17514A ACCELEROMETER XEF 11 1 1 1 3

-051 - I717SI ACCELEROMETER YF2 11 1 1 1 9

-1Sl - 1720A ACCELEROMETER ZF2 11 1 1 1 1

-060 - 17391C PITCH GYRO TORQUE 
52

-065 - 17392C ROLl. GYRO TORQUE 22 2 2 2 3

-- 70 17391C YAW GYRO TORQUE 22 2 2 2 5

-07TS - 17010 OPTICAL AZIMUTH SIG 11 1 1 1 5

-010 - 175110 ROLL PENDULUM it I I 1 5

-06s - 17SI20 PITCH PENDULUM it I I 1 3

-090 - ITS490 PITCH SERVO ERROR 22 2 2 2 9

-099 - 1?$500 ROLL SERVO ERROR 21 2 2 2 9

-100 - 17$111 AZZIMUTH SERVO ERAOR 22 2 2 2 S

-105 -.17320 REONT GYRO PICK-OFF 11 1 1 1 5

-110 - ITS720 POLL 0EMORY it I I 1 5

-115 - ITS730 PITCH MEMORY 11 I I 1 5

-120 - 175T40 AZIMUTH MEMORM 11 I I 1 I

-125 - 1757S0 ZERO LAG OUTPUT 22 2 2 2

-130 - 1730511 COMPUTERt POSITION X 11 1. I I

-115 - IT$0?4 COMPUTER POSITION Y It I I 1 5

-140 - 17S01" COMP TER POSITION I 11 1 1 1 5

-19 - I50214 "WOOM RANGE ERROR FUNCTION 11 1 1 5

-IS0 - 17509 CROSS APO I"RR•OR FUNCTION 11 1 1 5

-155 . 17102L COMPUTER VELOCITY X 11 1 1 1

-160 - 1T705L. COMPUTER VELOCITY Y 11 I 1 1

-L5s - 17TO4L CO€ UTER VELOCITY I S1 1 1 s

-170 - 17910• AL13MNST GROUP RAOIAL 22

-IT7 - 171190 ALIO|MENT G*OUP TAN ii

-1i0 - 179420 ALI,,EMIN 0RU AXIAL is

-16s * 1701T ? COMPUTER EXH4AUST TEMP It

-190 - ITllW YAW STEEINI4 $16 11 1 I 1

-IIS - 1T|1W RoLL llESoLVyt SI1 ii 1 1 5

-100 - 1710V PITC• RESOLVtE $14 It I I |

-*0o - 11540v TEMP CTL A*,- OUT.

-210 * 17SI0v ASIMUTH RESOIVER h11 11 1
.4
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OSTF-2 OSJ COMPOSITE 26 SEP 62 AE60-0653 123 123456 1234 123456 I 12345 015

-215 - 171 W ELAPSED TIME I 1 1 5

-220 - 17S21:1 VERNIER ENG CUTOFF SIG 11 1 1 1 5

-225 - 17522X SUS ENG CUTOFF SIG 11 1 1 1 5

-230 - 17527X PRE-ARM RELAY CLSD 11 1 1 1 5

-235 - 17537X ELEVATION WARNING 11 1 1 1 5

-240 - 1757OX STAGING SIGNAL 11 1 1 1 5

-245 - 17611X START COUNTDOWN 11 1 1 1 5

-250 - 17612X START FINE ALNMT-TRIG MODE 11 1 1 1 5

-25S - 17613X Z AXIS VERT-FINE ALNNT 11 1 1 1 S

-260 - I7614X FINE ALNMT COMPLETE 11 1 1 1 5

-245 - 1761SX COMPUTER TEST COMPLETE 11 1 1 1 s

-270 - 17414K ST X ACCELEROMqETER OFFSET 11 1 1 1 S

-275 - 17417X ACCELEROMETER TEST COMPL 11 1 1 1 S

-230 - 17618X IGS READY 11 1 1 1 5

-205 - 17619X GO INERTIAL COMMAND 11 1 1 1 s

-•0 - 17620X MG! INERTIAL 11 1 1 1 5

-29$ - 17T21X ZERO Z ArCELEROMETER CONfL 1i 1 1 1 5

-0oo - 17622X SCALE X PLUS IG 11 1 1 1 5

- 17623X SCALE X MINUS IG 11 1 1 1 5

-'10 17624X ST ZERO X ACCELEROMETER 11 1 1 1 5

-$15 - 17425X RETURN TO READY REQ 11 1 15

-120 - 17426X RETURN TO READY CONPLETE 11 1 1 1 3

-325 - 17427X G0 ON VENT MEMORY 11 1 1 1 5

000 001-25- MG' STATJS /w/S EMI TESTS/ 2

000 001-26- SOLV TK PRISS G-2000 2 2 2

000 001-34- OCCOY STJSSYSTEM RGE ADEQUACY. 1 2

000 004-01- KAKMI MISSILE CHECKOUT AT MAAS I 1 2 2 1

000 0QQ4-62- MAPCM9 MSL C/O AT LAUNCH SITE 2 1 2 2 2 2

000 004-OS- 0" /GE9-,APCME-FAC-MiL COiPA? 2 2 2 2 2

t&
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000 004-0o.- IGS-MAPCHE COMPAT 2 2 2 2 2

-015 - 1750514 COMPUTER POSITION X 1 1 1 1 5

-020 - 17506H CO4PUTER POITION Y 1 1 1 1

-025 - IT70TH COMPUTER POSITION Z 1 1 1 5

-030 - 1SO8H RANGE ERROR FUNCTION 1 I I 1 5

-035 - 17509H AZIMUTH ERROR FUNCTION 1 1 1 1 5

-040 - 17502L COMPUTER VELOCITY X 1 1 1 1

-045 - IT?03L COMPUTER VELOCITY Y 1 1 1 1

-050 - I7514L COMPUTER VELOCITY Z I 1 1

-055 - I7528V YAW STEERING SIGNAL 1 I 1 1 5

-040 - 17529V ROLL RESOLVER SIGNA;. 1 1 1 1 5

-045 - 17530V PITCH RESOLVER SIGNAL 1 1 1 1 5

-070 - 17580V AZM RESOLVER SIGNAL 1 1 1 1 5

-075 - 17510W dLAPSEO TIME 1 1 1 1 5

-080 - 17521X VERN ENG CUTOFF SIGNAL 1 1 1 1 5

-085 - 17522X SUS ENG CUTOFF SIGNAL 1 1 1 1 5

-090 - 17527X PRE-ARM RELAY CLSD 1 1 1 1 5

-095 - 1757OX STAGING SIGNAL 1 1 1 1 5

000 CO4-05- MAPCHE-PU COMPAT 2 2 2 2 2

000 005-01- IGS STABILITY 2 2 111 2

-015 - A7902T ARMA PLAT SKIN TEMP FWD 2 5

-020 - A7903T ARMA PLAT SKIN TEMP AFT 2 5

-025 - A7904T ARMA CONTROL SKIN TEMP 2 5

-030 - A1907T ARMA PLAT AMS AIR TEHP 2 s

-035 - A7912T AIG POD INNER SKIN TEMP 2

-040 - H7807X L/P LOCK ASSY OPEN 2 2 2 2 5

-045 - H7812X L/P LOCK ASSY CLSD 2 a 2 2

-050 - 17T15A ACCELEROMETER AFi 2 2 2 2 5

-05 - 17316A. ACCELEROMETER YFI 2 2 2 2 5

-060 - 17517A ACCELEROMETER ZFI 2 2 2 2 5

-065 - 1751.B ACCELEROMETER XF2 2 2 2 2 5

-070 - 17519A ACCELEROMETER YF2 2 2 2 2 5

-075 - 17520A ACCELEROMETER ZF2 2 2 2 2 S

-010 - 17591C PITCH GYRO TORQUE 2 9
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2$ -005 - 17592C ROLL GYRO TORQUE 2 2 2 2

k -090 - IT593C lAW GYRO TORQUE 2 2 2 2 5

-095 - 175010 OPTICAL AZIMUTH SIGNAL 2 2 2 2 5

-100 - 17511D ROLL PENDULUM 2 2 2 2 5

-105 - 17512D PITCH PENDULUM 2 2 2 2 5

-110 - I7505H COMPUTER POSITION X 2 2 2 2 5

-115 - 1750611 COMPUTER POSITION Y 2 2 2 2 5

-120 - 1750711 COMPUTER POSITION Z 2 2 2 2 5

-125 - 1750811 DOWN RANGE ERROR FUNCTION 2 2 2 2 9

-130 - 17509H CROSS RANGE ERROR FUNCTION 2 2 2 2 5

-135 - 17502L COMPUTER VELOCITY X 2 2 2 2 5

-140 - 17S03L COMPUTER VELOCITY Y 2 2 2 2 5

-145 - 17504L COMPUTER VELOCITY Z 2 2 2 2 3

-150 - ITO1ST COMPUTER EXHAUST 2 
5

-155 - 17528V YAW STEERING SIGNAL 2 2 2 5

-160 - 17529V ROLL RESOLVER SIGNA4 2 2 2 2 5

-165 - 17530'' PITCH RESOLVER SIGNAL 2 2 2 2 5

-170 - 17540V TEMP CONTROL AMP OUT 2 
5

-175 - 17580'1 AZIMUTH RESOLVER SIGNAL 2 2 2 2

-180 - 17510N ELAPSED TIME 2 2 2 5

-185 - 1753?X ELEVATION WARNING 2 2 2 2 5

-190 - 17611X START COUNTDOWN 2 2 22 5

-195 - 17612X START FINE ALNMT-TRIG MODE 2 2 2 2 5

-200 - 17613X Z AXIS VERT-FINE ALNMT 2 2 2 2 5

-205 - 17614X FINE ALNMT COMPLETE 2 2 2 2 5

-210 - 17615X COMPUTER TEST COMPLETE 2 2 22 5

-215 - 17616X ST X ACCELEROMETER OFFSET 2 2 2 2 5

-220 - 17617X ACCELEROMETER TEST COMPLETE 2 2 2 2 3

-225 - 17616.1 IGS READY 2 2 2 25

-230 - 17619X GO INERTIAL COMMAND 2 2 2 2

-235 - 17620X NOS INERTIAL 2 2 2 2 5

-240 - 17T21X ZERO Z ACCELEROMETER COMPL 2 2 2 2 5

-245 - 17622X SCALE X PLUS 1G 2 2 2 2 5

-250 - 17623X SCALE X MINUS IG 2 2 22 5

-255 - 17624X S,ART ZERO X ACCELEROMETER 2 2 2 2 5

-260 - 17625X RETURN TO READY REG 2 2 2 2

_____________________)____
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-26,5 - 1T72X RETURN TO READY COMP 2 2 2 25

.. .. -270 - 17627X GO ON VERT MEMORY 2 2 2 2 3

-275 - 17628A GO ON AZIMUim MEMORY 2 2 2 2 5

-280 - 176S0X GYRO A IN BAND 2 2 ? 5

-2685 - 17631:1 GYRO 5 IN BAND 2 2 2 2 5

-290 - N7032T GUIDANCE PCO XHST TEMP 2 5

000 005-02- FAC AIR CONOITIONING 1 111 2

000 005-03- THR SECT NEATER ADEO 2 2

000 005-04- 2SVOC POWER 2

000 005-05- 400 CYCLE GEN ADEQUACY 2

000 005-06- MSL POO AIR CONOITIONING 22 2

000 005-07- PCU EVALUATION 222 2 2

DOC 005-08- ACSIG & AGSP STABILITY 333 2 2 2 2

000 000-09- N/V PRE-LNCM4 MONITORING 222 222 2 2 2

000 0US-10- FUEL THERMAL COMPENSATION 2

000 005-11- PU SENSOR R!ADINESS 22222 222 2 2 2

000 009-12- PROP SYS READINESS 11 222 2 2 2

000 006-01- OGE RESPON3E TO L/C 21222 2

-015 - NTOO7E SELECT A BUTTON 11111 )11 1 111 1 11 5

-020 MT70OX SELECT 8 BUTTON 11111 111 1 111 1 11 5

-028 - N7030X ALARM RESET SWITCH 11111 111 1 111 1 11 5

-030 - NT042X START ABORT SWITCH 11111 111 1 111 1 11

000 006-02- COUNTOOWN TIME 22222 222 2 222 2 22 2
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-045 - NTSO9X READY FOR COMMIT

-050 - N7514X AUTOPILOT ON AMBER

-055 - NTS29X PNEU INTERNAL GREEN 111 111 1 5

-060 - NTSIOX PNEL PH 2 AMBER 111 I II

-065 - N7531X ME LOAD AMBER 
I5I 111 111 

S

-070 - N?7533 ENSINE START AMBER

-C75 - N753SX PWR INTERNAL GREEN 11 1 11I

000 006-03- OGE DEFICIENCIES 
22222 222 22222 2222 2

000 006-04- L/C SAFE STATUS 
333 

2

-050 - NTSIX MSL LIFT DOWN 6 LOCKEL 111 1 
5

000 O06-0o5- R/V PRE-LNCH MONITOR EVAL 222 2 
2

.020 - Y7052X R/V BAT HTR THERMOSTAT III 111 1 111 1 11 5

-025, - Y7054X LAUNCH CONTROL POWER 111 Ill I 113 1 1

-030 - Y7OSSX START COUNTDOWN POWER 111 111 1 111 1 11 5

-035 - Y7056X 25 VOC VERIFICATION 111 111 1 111 1 1

-040 - Y7059X R/V CONTIN.IýTY 111 111 111 1 11 5

-045 - YT061X MARK 4 R/V I 111 1 111 1 11 5

-050 - Y7062X R/V TACTICAL 111 111 1 111 1 11 5

-ul- Y7064AX 115 VAC VERIFICATION 111 111 1 111 1 11 5

-060 - Y7O65X START COUNTDOWN VERIFY All I11 i 111 1 11 5

-065 - Y7066X TARGET A SET 111 111 1 111 1 11 5

-070 - Y7067X TARGET 8 SET 111 11. 3 111 1 31 5

-075 - Y7068X MARK 3 R/V 111 111 1 111 1 31 5

--ow - Y7069X TARGET A SELECT 11 111 1 111 1 115

-085 - Y7070X TARGET B SELECT 111 111 1 1 1 1 5

-090 - YT071X START COUNTDOWN SIGNAL 111 111 1 11 1 11

-095 - Y7072X 28 VDC RECEIVER 111 111 1 111 1 11 5

000 007-01- PNEUMATIC SYSTEM READINESS 111 1 1112

-015 - F700IP LOX TANK PRESSURE 
111 1 1 1 115

-020 - F7003P FUEL TANK PRESSURE 131 1 111 1 11 5

-025 - N70351 DIFFERENTIAL PRESS/GAGE/ 111 1 111

I
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-039 - PI11SP S CTL HE BTL DISCH PRESS 1

-040 - F1247T 8 TK HE STL TEMP 1115

-04s - P12901 S CTL HE BOTTLE TEMP 111 1 111

-099 - F I LOX TANK HELIUM PRFSS 11 1 111

-060 - P 30 I'JEL TANK HELIUM PRESS 111 1 111

-045 - F 14S0 S CTL HE STL OISCH PRESS 111 1 111

-070 F 2460 S TANK HE IT MI PRESS 111 I 1ll S

-079 - 24?? S 'K HE STL TEMP 1 111

000 0070-2- FLIGH' CONTROL READINESS 222 111 1 111 2

-011 - mTS14X AUTOPILOT ON AMBER 111 1 111 1 11

-020 - NM7311 AUTOPILOT FAIL MARGINAL iii1 111 1 11

-021 - NSIOX FLT PROGRAMMER SAFE 111 1 111 1 11

-030 - MTS21X AUTOPILOT rAIL 111 1 111 1 11

-019 - mT932X PROCGAMMER ARMED AMBER 111 1 111 1 11

-04U - NTS$6X AUTOPILOT TEST AMBER 111 1 111 1 11

-090 - s 610 ROLL. alP GYRO $10 111 s111

-099 - S 120 PITCH 0DSI GYRO IG 111 1 111

-060 - s 630 YAW 0D1S GYRO SIG 111 1 1115

-09 S 1030 01 PITCHIROI.LL POS 111 1 111

-070 - S 2040 82 PITCH/ROLL POS 111 I 111

-075 - 2090 I1 YAW lOs 111 1119

-060 - S 2060 It YAW POs 111I 1119

-069 - S 2220 Vs PITCH Pos 111 1 1119

-090 - S 2290 V2 PITCH POS 111 1 111

•09f - $ 2330 VI YAW/ROLL 0I0 111 1 111 3

-100 - S 2140 V2 YAW/ROLL POS 111 1 111

-109 - S 2560 SUS YAW Pos 111 1 111

-110 s 2110 SUs PITCH P05 111 1 111

-119 - S MiR ROLL RATE GYRO S10 111 1 111

-120 . S$R PITCH RATE GYRO SIG 111 1 111

-129 - 5 $4. YAW RATE GYRO SI 111 1 111

000 007-03- ELECTRICAL gY$ FUNCT 222 111 1 111 2

-050 - 1 90G 400 CYC AC PWR SUP 111 111 I 111 I

-019 - 9 24V NSL SYS INPUT 111 111 1 111 9

-I----.- --.--- 1-----~*~*
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123A56 1234 123456 1 12345 
021

040 - . sly 400 CYCLE AC PHASE A , 
III I Il1

-045 - m751X PWR TO INTERNAL 
11 5

"-050 - N7511X PWR TO EXTERNAL 
1 1 1

-055 - N7523X DC AT MSL 
II1 1 111 1 11 5

000 007-04- MYO SYS READINESS 
111 1 lii 

2

-015 - H 33P S1 HYO ACCUMULATOR PRESS iii 1 111 5

-020 - H 140r' VERN ENG MYO PRESS 111 1 111 
5

-025 - N 1651 S HYD PUMP INLET PRESS •11 1 111

000 007-05- PROPf.LL.ANT LOADING READINESS 222 Il1 I I1l 
2

-015 - FTJOlP LOX TANK PRESSURE 
I I i 1 I 11 

5 
ii

-020 - FTOO3P FUEL TANK PRESSURE Ill Ill I Ill 1 11 5

-025 - P7549P LOX STOR TK ULLAGE PREIS 111 111 1 11. 1 Ii S

-030 - P7564P LOX STOR TK TO NSL DP 111 I I l 1 11 5

-035 - P7709P LOX TOP TK ULLAGE PRESS 111 111 1 111 1 11 5

-040 - P7TiSX RAPID TOP VLV OPEN I11 111 1 111 1 11 5

-045 - P7116X RAPID TOP VLV CL$O IlI 111 i 1 11

-050 - P7117X TOPPING VLV OPEN 111 111 I Ill 1i 5

-055 - P7.78;', TOPPING VLV CLSWD Il 11 I 111 2 11 5

-060 - P7225X LOX RAPID LD VLV OPEN 111 Ill1 111 I 11 S

-065 - P7Z26X LUA FINE LD VLV OPEN Ill Ill I ill 1 21 
S

-070 - P722TX LOI QAPID LD VLV CLSD 1 111 I 111 i 1 11 5

-075 - P7228X LOX FINE LD VLV CLSO 111 I11 I I ll 1 it 5

-060 - U?OIIX RAPID FILL LOX CTL-i Ill 111 I Ill 1 11 5

-085 - U701.A TOPPING LOW CTL-I I11 I11 I Itl 1 1t 5

-090 - UTOIjX Tt,'PING NIGH CTL-1 Ill lII 1 111 1 ii S

-095 - U7014X 100% LOX CTL-I1 III Il 1 Ill 1 11 5

-100 - U7015X RAPID FILL LOX CTL-2 I1l1 11 I 111 1 11 5

-105 - UOIAX TOPPING LOW CTL-2 I11 11 t Ill t 11 5

-t10 - U7XTOX TOPPING HIGH CTL-2 Ill 111 1 111 1 11 5

-215 - U7011X 100% LOX CTL-2 ill Ill I 1 I 11 3

-125 - F IP LOX TANK HELIU4 PRESS Ill 111 
s

-130 - F IP FUEL TANK HELIUM PRESS 111 1 Ill 
5

000 007-06- PROPULSION SYS READINESS 22 Ill 111 
2

I



REPORT NO. AE60-0653

SECTION 8
uINUm"AL OVPlhI'CU I £wrl NAU1 CS

26 SEPTEMBER 1962

OSTF-z OJ COMPOSITE 26 SEP 62 AE60-0653 123 123469 1234 123456 1 12365 092

-015 - F7O0IP LOX TANK PRESSURE 11 111 111 i1 11

-020 - F700JP FUEL TANK PRESSURE 11 111 I 111 1 i 9

-•-022 -P726Y 4 IGN STAGE CTL VOLT 111

.02- P792eX FUEL A/B F&D VLV CLSO 11 111 1 111 1 115

-030 P7964X L0 X A/B F&D VLV CLS 02P
-040 - Pl00ZP 51 FUEL PUM4P INLET PRESS Ill I Ill

-045 - PIOSIP 82 FUEL PUMP DtSCH PRESS 111 1 111 3

-047 - P1039P 81 FUEL PUMP 0|SCH PRESS 111 1 111 5

-090 - P15301 S LOX PUMP INLET TEMP 111 I 111 5

-060 - F IP LOX TANK HELIUM PRESS 111 i 111 5

-069 - F SP FUEL TANK MELIUM4 PRESS 111 i 111 S

-070 - P 3P 82 LOX PUMP INLET PRESS 111 I 111 5

-07T - P 36P 62 FUEL PUMP OISCM PRESS 111 i 111 I

-00 - P 39P 31 FUEL PUMP OISCH PRESS 111 1 111 9

-069 - P 330P S FUEL PUMP OISCM PRESS 111 I 111 I

a00 007-07- ENG IGNITION ELEC SIG 2212 111 1 111 2

uOO 007-O- PU SYSTEM READINESS 2212 111 I 111 1 11 2

-m.5 - K7Q21AX COMMIT START BUTTON 2 222 111 1 111 1 11 5

-016 - U?126V AA COMP 28 VDC INPUT 1 11 5

-019 - U7130V AA TI1E SHARED OSC OUTPUT 1 11 9

-020 U7125X AA COMPUTER RESET I 111 111 1 111 9

-029 - U7132X AA STA COUNTER OUTPUT I 111 111 I 111 s

-033 - U 113V AA VLV POS FEEDBACK 111 1 111 $

-040 - U 135X AA SENSOR 516 111 I 111

000 007-09- TELEMETRY SYSTEM READINESS 22211 111 I 111 2

000 004-01- PNEU SYSTEM READINESS 
2

000 000-02- FLIGHT CONTROL READINESS 2 2

000 008-03- ELECTRICAL SYSTEM FUNCT 
2

i

-- -.. .. .-



REPORT NO. AZ60-0653

SECTION 8

onimUmAph-t. ,.NJr I . 26 SEPTEMBER 1962

i 
023

OSTF-2 OBJ COMPOSITE 26 SEP 62 AE60-0653 123 123'5 12364 12356 I 12345

00 0086-0. PROPELLANT LOAD 2 
2

000 005-06- PROPULSION SYS READINESS

000 o008-T- PU SYSIEM READINESS 
2

000 006-09- ENG IGNITION ELEC SIG 
2 

2

000 009-01- READINESS PRESENTATION 
22222 

2

-016 - TTSN4h LAUNCH CONSOLE RH CAMERA 111 111 11111 1115

-020 - N1755N LAUNCH CONSOLE LN CAMERA 11111 111 11111 1111

coo 029-02- LCC DISCRETE OCCURRANCf '22222

-019 - NTTMA54 LAUNCH CONSOLE RH CAMERA 11111 I 111 1 1

-020 - NTTSM N LAUNCH CONSOLE LH CAMERA 11111 11 1 Ii 1 11

-025 - u75QTx WSL LIFT COMMIT START IlL 1 111 1 11

-030 - NT7OOX AUTOMATIC PRESSN 1

-035 - NT512x COMMIT LOCKUP 5 1 1 1 15

-040 - "52Z1A 145L LIFT UP & LOCKED 1 11

000 00q-O3- LCC CASINETS ENVIRONMENT 
2

-029 - NT8OlJ /C EQUIPMENT RH HUM 
5

-030 NT0ZJ SILO LOWER RH HUM 
S

-42 , k.r 7! L/C EQUIP AIR RETURN TEMP

-040 . A21- E_.JT tQUIP AIR IN 01 TEMP 
S

-045 - M7622T ELCT EQUIP AIR IN #2 TEMP 
S

-0N7623T ELCT EQUIP AIM IN a3 TEMP 
5

-095 - 4uT&24T ELCT EQUIP AIR IN 04 TEMP 
9

-060 - N1625T ELCT EQUIP AIR IN 99 TEMP 
S

-045 - NT7&2T ELCT EQUIP AIR OUT 01 TEMP 
S

.0TC - mT&aTX ELCT EQUIP AIR OUT 02 TEM4P 
3

-015 - NT620T ELCT EQUIP AIR OUT $I TIMP 
5

-OdO - N7629
1  

,.CT EQUIP AIR OUT 94 TEMP 
9

-065 - NT?30 ELCT EQUIP AIR OUT 5 ITEMP



REPORT NO. A;60-063J

SECTION 8 SQI~ONUMNAL DYNdAlVgCU Awr•aN uTlr'e

26 SEPTEMBER 1962

'0STF-2 OJ COMPOSITE 26 SEP 42 AE40-0655 12) 12306 '1234 123456 1 12345 024

000 009-04- LCC-R.*V COMPATIBILITY 22222 2

"-010 - YOS4X 28 VDC VERIFICATION 11111 111 I 111 1 11 5

-015 - Y7O991 N/V CONTINUITYi 11111 111 1 111 1 11

-020 - Y7061X MARK 4 A/V 
911111 11 1 111 1 11

-025 - Y7062X M/V TACTICAL 11111 111 I 111 1 11 5

-0s0 - Y?040X MARK I R/V 11111 111 I 111 1 11 5

-035 - YT069X TARGET A SELECT 11111 111 1 111 1 11 5

-040 - Y7OTOA TARGET 5 SELECT 11111 111 1 ill 1 11 1

-045 - Y70TIX START COUNTDOWN SIG 11111 111 I 111 I 11

000 010-01- LO2 CMI'.LDOWN AOEQUACf 22212 211 a

-015 - P7001P LOX TANK PRESSURE 11111 111 1 111 1 11 5

-020 P7949P LOX STOR TI ULLAGE PRESS 11111 141 1 111 1 11 5

-025 - P7544P LOX MT0R TK TONMSL OP 11111 9

-- P6SBIP LOX XFER LINE TO MS;. PRESS 11111 5

-ass - PT578P LOX TO L/P OISCON IN PRESS 11111 5

-040 - PTA02P NSL LOX TANK OP 11111 5

-045 - P0769P LOX TOP LINE PRESS * R-O-O 11111 5

-050 - P7T97P MAIN LINE PRESS 0 R-O-O 11111 1

-0a5 - PT699P MAIN LOX FILTEA OP 11111

-060 - P7700P LOX RAPID LO VLV OP 111115

-065 - P?7O1f% LOX PINE LO VLV OP 111115

-044 - P7913P LOX FINE LD IN PRESS 111

-069 - P7916P LOX DRAIN VLV L-16 OUT PRES 
5

-0TO - P71.4R LOX TOP FL/RT VENTURI 11111

-075 - PI09R LOX TOP BLEED FL/RT 11111

-9O0 - P,114T LOX TOP LIP DISCON IN TEMP 11111

-065 - P7U36T It LOX PUMP IN 7[NP 11115

-090 - P7504? SUS LOX PUMP IN TEMP 11111

-099 - P730ST 62 LOX PUMP IN TEMP 11111

-100 - P7571T MAIN LINE TEMP-L/P OISCON 11111 111

-105 - P749?T MAIN LOX LINE TEMP 0 R--0-0 11111

-110 - P7702T LOX TOP LINE TIMP * R-O-O 11111

-115 - P71ISX RAPID TOP VLV OPEN 11111 111 1 111 1 11

-120 - P7IIgX RA'IO TOP VLV CLSO 11111 111 1 111 1 11



REPORT NO. AE60-0653

"SECTION 8

26 SEPTEMBER 1962

OSTF-Z OBJ COMPOSITE 26 SEP 62 AC60-.0653 123 123456 1234 123456 1 1234ý 025

-125 - P7117X TOPPIPG VLV OPEN 11111 111 1 111 1 11 5

-130 - P7I18X TOPPING VLV CLSD 11111 111 1 111 1 11 5

-135 - P7129X VENT VLV NBO OPEN 11111 1 1 111 1 11 5

-140 -. P7130X VENT VLV MOO CLSO 111 1 1 I5

-145 - P7131X LOX DRAIN VLV N60 OPEN 1i111 111 1 111 1 11 5

-150 - P7I32X LOX DRAIN VLV 4SO C..SO I111 ill 1 ill -l 11 5

-155 - P7t93X LOX rOP TK VENT VLV OPEN 11111 ill I 111 1 11 5

-160 - P7194X LOX TOO TK VENT VL. CLSO 11111 Ill I ill 1 11 5

-165 - P7223X LOX STOR TI VENT VLV CLSD 11111 111 1 Ill 1 11 5

-170 - P7225X LOX RAPID LD VLV OPEN 11111 Ill 111 i 1 11 5

-171 - P7226X LOX FINE LO VLV OPENI 11111 111 1 111 1 11 5

-172 - P?227X LOX RAPID LD VLV CLSO 11112 Ill I ill 1 11 $

-173 - P7228X LOX F114E LD VLV CLSD 11111 Ill 1 111 1 11 5

-180 - P7236X LOX STOR TK VENT VLV OPEN 11111 111 1 111 1 11 3

-185 - P72*1X LOX CHILLOWN VLV N-I CLSO Ill I ill 1 11 5

-186 - P72S1X LOX CNLDN VLV N2 :LSD 111 
5

-187 - PT252X LOX CHLON VLV NM CLSO 111 
$

-168 - P7255X LOX CHLON VLV NS0 C.SD 111 
5

-192 - F IP LOX TK ME PRESS ill11 111 1 11 5

000 010-02- LO2 TRANSFER SEQUENCES 22212 211 2

-015 - P7549P LOX STOR TK ULLAGE PRESS 11111 111 I Ill I it 5

-020 - P7709P LOX TOP TK ULLAGE MESS 11111 ill I ill 1 11 5

-025 - P7115X RAIbO TOP VLV OPEN 1111 111 I 111 1 11 I

-030 - PT116X RAPID TOP VLV CLSD 11111 ill I Ill 1 11 5

-035 - P7117X TOPPING VLV OPEN 11111 111 1 ill 1 11 5

-00 - PTII7 X TOPPING VLV CLSD 11111 111 1 111 1 11

-065 - P7129X VENT VLV NM0 OPEN 11111 Il1 I Ill 1 11 5

-050 - PMI•0X VINT VLV NSO CLSD 11111 i11 I ill 1 11 5

-055 - P7131X LOX DRAIN VLV N60 OPEN 11111 il l 111 i 1 11 5

.060 - P7I$3X LOX DRAIN VLV NAG Ct.SO 11111 Ill I i11 1 11

-06 - P7198X LOX TOP TK VENT VLV OPEN 11111 111 111 1 11 5

-070 - P719*X LOX TOP TK VENT VLV CLSO 11111 Ill I 111 I II 5

-075 P7223X LOX STOP Tf VENT VLV CLSO 11111 i11 I Il1 I 11 5

-080 - P72251 6OX R0PI0 LO VLV OPEN 11111 111 1 11 3 11

-085 - P7226X LOX FINE LD VLV OPEN 1111 111 I 111 1 11 5

U

qg
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SECTION 8
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OSTF-2 OSJ COMPOSITE 26 SEP 62 AE60-06S3 123 123454 1234 123456 1 1234S 
024

-090 - P?227X LOX RAPID LD VLV CLSD 11111 111 I 111 i 5

-09S - P?22$X LOX FINE LD VLV CLSO 11111 
5

-100 - P7236X LOS STOR TK VENT VLV OPEN 11111 111 1 111 1 11 
5

-105 - P?2ISX LOX DRAIN VI.V OPEN I1111 I 11 1 111 I I 5

-110 - P7240A LOX DRAIN VLV CLSD 1in11 111 I 111 1 11 5

-111 - P72SIX LOX CMLON VLV N2 CLSO 111

-112 - P7252K LOX CMLON VLV N3 CLSO 111

-113 - P?253X LOX CMLDN VLV NSO C¢.SD 15

-119 - P?957K LOX '41.V LT OPEN 
11111 

5

-120 - P740SOX LOX VLY LT CLSD 
11111

-125 - P?9q9X iOX VLV L& OPEN 11111 
3

-130 - P?96OX LOX VLV L6 CLSO 
11111

-133 - P?7963 LOX A/6 F&O VLY OPEN 11111 
5

-140 - P?904X LOX A/S F&D VLV CLSD 11111 11 I II1 1 11 
3

-14S - %jOIIX RAPID FILL LOX CTL-1 11111 11, 1 111 1 11 5

-150 - UOI2; TOPPING LOW CTL-l 
11111 111 1 111 1 11 3

-151 - u7O1IX TOPPING HIGH CTL-I 11111 111 111 1 11 5

-140 U7014.1 100% LOX CTL-5 .1111 111 1 I 1 11 3

-163 . u7OISX RAPID FILL vOx CTL-2 11111 Ill I Ill 1 11 s

-170 - VI706X TOPPING LOW CTL-2 11111 111 I 111 1 11

-175 - UOI7X TOPPING HIGH CTL-2 11111 ill 1 111 I 11 $

-1SO - UOIUx 1001 LOX CTL-2 1111 111 1 I11 1 11 3

000 010-01- L02 TRANSFER PREFORMANCE 22212 211 2 211 
2

-02S - F700P LOX TANK PRESSURE IIIII Ill I Ill 11

-030 - P7IOSP TCU CIL MANIFOLD PRESS 11111 
3

-035 - PIO6P TCU LOX IN PRESS 11111 
5

-040 - P?10?W TCU LOX FILTER IN PRESS 11111 
3

-045 - PTI05P LOX L/P OISCON IN PAESS 11111 111 1 ill 1 13

-00 . P7131P MAIN LOX LINE ORA14 PRESS 11111 
5

-059 - p?S74P ON2 STOP tK 010S4 PRESS 11111 
1

-060 - P7549P LOX STO1 TK ULLAGE PRESS 11111 1Il I 111 1 11 5

-09 - P7564P LOX MTOM IK TO NSL OP 11111 111 I Ill 1 .11

-070 - P7SS6P LOX XFER LINE TO 0S1 PRESS IIIII 
I

-075 - PTST7P LOX TO L/P OI$CON IN PRESS 11111 111 
3

-080 - P7682P MiL LOX TANK OP 11111



SECTION 8

aaNum,*A. oYINA4 ICn AETrpCoI4^UTICo
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OSTF-2 O0J COMPOSITE 26 SEP 62 AE40-0653 123 123456 1234 123456 1 12345 02?

-Os - P7694P LOX TOP LINE PRESS * R-O-O 11111

-090 - P?697P MAIN LINE PRESS * R-O-0 11111 5

-095 - P7699P MAIN LOX FILTER OP 11111 Iii 1 II1 5

-100 - P?7OO0- LOX RAPID L0 VLV OP 11111

-105 - P7?O7P LOX FINE LD VLV DP IliIi 5

-110 - P77060 LOX DRAIN VLV OP 11111 5

-115 - P7707P LOX FILL FILTER tP 11111 5

-120 - P7709P LOX TOP TK ULLAGE PRESS 11111 ill I 111 1 i1i

-125 - P7710P LOX STOR TK PRESN LINE 11111

-130 - PTllP LOX TOP TK PRESM LINE 11111

-135 - P7907P 51 LOX PUMP IN PRESS lIla

-140 - P7913P FINE LD VLV Li IN P1ESS !1111 111

-145 - P7914P RAPID L0 VLV L2 IN PRESS 1111!5

-is0 - P79153 LOX DRAIN VLV L14 IN PRESS 11111

-ISS - P7917P LOX STOR TK FILL VLV L? IN 11111

-160 - P?972P STOR TK ORESN VLV IN PRESS 11111 3

-145 P11042 0 •O TO;" FL'RT VENTURI 11111 11l

-170 - P710YR LOX TOP BLEED FL/R! 11111 Ill

-175 - P71131 TCU LOX INLET TEMP 11111

-150 - D7114T LOX TOP LIP DISCON IN TEMP 11111

-185 - P7134T 81 LOX PUMP IN TEMP 11111 I

-190 - P7304T SUS LOX PUMP IN TEMP 11111

-195 - P730T 62 LOX PUNP IN TEMP 111'1

-200 - P7547?T ON STOR TX DISCM TEMP 11111

-205 - P75?IT MAIN LINE TEMP-L/P OISCOM 41111 S

-210 - P7696' MAIN LOX LINE TEMP 9 R-O-O 11111

-215 - P7702T LOX TOP LINF TEMP • R-O-0 11111

-220 - P?193X LOX TOP TK VENT VLV OPEN 11111 Ill 1 111 1 11 s

-a2s - 0?19&X LOX TOP TK vENT VLV CLSO 11111 ili I il 11 1 ii

-230 . PT??2X LOX STOR TK VENT VLV CLSD II111 Ill 1 Ill 1 11 s

-235 . P7?364 LOX STOM YK VENT VLV OPEN 11111 111 1 5it & 1I

-240 - P7947X LOX AI0D TA FULL hill 111 f Iui 1 11

-245 - U7O0OP LOX TANK MEAD PRESS 
%ull

-2s0 - UOIIX RAPID FILL LOX CTL-1 111; 111 1 111 1 11 1

-253 - VTGIIX TOPPING LOW C,•-l 11111 it 1 111 1 11

-240 . U7OISA TOPPING HIGH CTi-I 11111 I11 I ill I X1

•+
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SECTION 3
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OSTF-2 OBJ COMPOSITE 26 SEP 62 AE60-0653 123 123456 1234 123456 1 12345 028

-265 - UT01X 100% LOX CTL-I 1l111 III 1 III 1 11 5

-270 - UT018S: RAPID FILL LOX CTL-2 11111 111 1 111 1 11 5

-27T - U7016X TOPPING LOW CTL-2 11111 111 il !i 1 11 5

-280 - U7017X TOPPING HIGH CTL-2 11111 111 I 111 1 11 5

-285 - U7018X 100% LOX CTL-2 11111 111 I 111 1 11 5

-288 - F 1P LOX TK HE PRESS 111 1 111 1 11 5

000 010-04- L02 LOADING SENSOR SYS 22212 211 2

-018 - F7001P LOX TANK PRESSURE 11111 111 1 111 1 11 5

-020 - P7549P LOX STOR TK ULLAGE PRESS 11111 111 1 111 1 11 8

-025 - P7SW LOX STOR TK TO NSL OP 11111 111 1 111 1 11 8

-030 - P7682P MýL LOX TANK OP 11111 
s

-031 - P77O9P LOX TOP TK ULLAGE PRESS 11111 111 5

-040 - P7104R LOX TOPPING FLART VENTURI 11111 111 8

-045 - P7109R LOX TOPPING BLEED F,/RT 11111 111 5

-050 - PTl8X RAPID TOP VLV OPEN 11111 111 1 ill 1 11 5

.055 - P7116X RAPID TOP VLV CLSO 11111 i11 I 111 1 11 5

-060 - P7117X TOPPING VLV OPEN 11111 ill 1 ill 1 11 8

-065 - P7116X TOPPING VLV CLSD 11111 ill 1 111 1 11 5

-070 - P722X LCX RAPID LD VLV OPEN 11111 111 1 111 1 11 5

-075 - P7226X LOX FINE LO VLV OPEN 11111 111 I 111 1 11 8

-00 - P7227X LUX RAPID LD VLV CLSO 11111 111 1 111 1 11 8

-065 - P7229X LOX FINE LD VLV CLSD 11111 111 1 111 1 11 8

-090 - UTOSOP LOX TANK HEAD PRESS 11111 8

-* - U7OIA RAPID FILL LOX CTL-1 11111 111 1 111 1 11

-100 - U7012X TOPPINGLOW CTL-1 11111 111 1 111 1 11 8

-108 - U7013X TOPPING HIGH CTL-1 11111 111 1 111 1 1] 8

-110 - UTO4X 100% LOX C1L-1 11111 111 1 111 1 11

-113 - UTOISX RAPID FILL LOX CTL-2 11111 111 I 111 1 11 5

-120 - U7016X TOPPING LOW CTL-2 11111 111 111 1 115

-125 - U7017X TOPPING HIGH CTL-2 11111 111 1 111 11 5

-130 . U7OtBX 100% LOX CTL-2 11111 111 1 111 . 11 5

-140 - F IP LOX TK HE PRESS 111 1 111 1 11 5

000 010-05- LO2 XFER INTERFACE EFFECTS 22212 222
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OSTF-2 OBJ COMPOSITE 26 3EP 62 AE60-0653 123 123456 1234 123456 1 12345 029

000 010-06- LO2 LOADING TIME 22212 211 2

-020 - F7001P LOX TANK PRESSURE 11111 5

-030 - N7024X STRT C/O BUTTON 11111 111 1 111 1 11 5

-035 - N7028X COMMIT START BUTTON I111 I11 1 111 1 1

-040 - P71OBP LOX L/P DISCON IN PRESS 11111 5

-045 - P7549P LOX STOR TK ULLAGE PRESS 11111 111 1 111 1 11 5

-050 - P7564P LOX STOR TK TO MSL DP 11111 5

-055 - P7565P LOX XFER LINE TO MS, PRESS 11111 5

-060 - P7578P LOX TO L/P DISCON IN PRESS 11111 5

-065 - P7682P MSL LOX TK DP 11111 5

-070 - P7696P LOX TOP LINE PRESS * R-0-O 11111 5

-075 - P7697P MAIN LINE PRESS 0 R-O-O II111 5

-078 - P?699P MAIN LOX FILTER DP 11111 5

-00 - PT700P LOX RAPID LOAD VLV OP 11111 5

-085 - P7701P LOX FINE LOAD VLV OP 11111

-090 - P7709P LOX TOP TK ULLAGE PRESS 11111 5

-095 - P79O7P 81 LOX PUMP IN PRESS 11111 5

-100 - P7913P LOX FINE LO VLV L-1 IN 11111 5

-I05 - P7914P LOX RAPID LD VLV L-2 IN 11I1I 5

-110 - P7104R LOX TOPPING FL/RT VENTURI 11111 5

-115 - P7IO9R LOX TOPPING BLEED Fý./RT 111115

-120 - P7113T TCU LOX IN TEMP 11111 5

-125 - PT114T LOX TOP TEMP * L/P DISCON 111U S

-130 - P7134T B1 LOX PUMP IN TEMP 11111 5

-135 - P7304T SUS LOX PUMP IN TEMP 11111 5

-140 - P7305T 32 LOX PUMP IN TEMP 12111 5

-145 - P7698T MAIN LOX LINE TEMP * R-O-D 11111 5

-150 - P7702T LOX TOP LINE TEMP * R-Q-0 11111 5

-151 - P7225X LOX RAPID LO VLV OPEN 111 1 111 1 11 5

-152 - P7226X LOX FINE LD VLV OPEN 111 1511 111 5

-153 - P72273 LOX RAPID LD VLV CLSD 111 1 111 1 11 5

-155 - UO$Or0 LOX TANK HEAD PRESS 11111 5

-160 - U7011X RAPID FILL LOX CTL-1 11111 311 1 111 1 11 5

-165 - U7012X TOPPING LOW CTL-1 11111 111 1 111 1 11 5

-170 - U?013X TOPPING HIGH CTL-1 11111 111 1 111 1 11 $

-175 - UT014X 100% LOX CTL-1 11111 111 1 111 1 5

4L

.. . . . - ------.-----..- . ---.-
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SECTION 8
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OSTF-2 O0J COMPOSITE 26 SEP 62 AE60-0653 123 123456 1234 123456 1 12345 030

-180 - UTOISX RAPID FILL LOX CTL-2 11111 111 1 111 1 11 5

-185 - U7016X tOPPING LOW CTL-2 11111 111 1 111 1 11 5

-190 - UTOtTX TOPPING HIGH CTL-2 11111 111 1 111 1 11 5

-195 - UTO8X 100% LOX CTL-2 11111 III 1 111 1 11 5

000 010-07- LO STORAGE TK RACK PRESS 22212 2

-015 - P101P LOX TANK PRESS 11111 5

-020 - P710511 TCU CTL MANIFOLD PRESS 11111 5

-025 - PT7O16 TCU LOX IN PRESS 11111 5

-030 - P7107P TCU LOX FILTER IN PRESS 11111 s

-035 - P?1OSP LOX L/P DISCON IN PRESS 11111 5

-040 - P7549P LOX STOR TK ULLAGE PRESS 11111 5

-043 - P7564P LOX STOR TK TO MSL OP 11111 5

-OS0 - P7563P LOX XFER LINE TO MSý. PRESS 11111 5

-055 - PT578P LOX TO L/P DISCON IN PRESS 11111 5

-060 - P76T2P MSL LOX TANK OP 11111 5

-065 P76961 LOX TOP LINE PRESS * R-O-D 11111 5

-070 - P7709P LOX TOP TK ULLAGE PRESS 11111 5

-075 - P7914f' RAPID LD VLV L-2 IN PRESS 11111 5

-080 - P7104R LOX TOPPING FL/RT VENTURI 11111 5

-015 - P7109n LOX TOPPING BLEED FL/RT 11111 5

-090 - P7113T TCU LOX INLET TEMP I1111

-095 - P7114T LOX TOP L/P DISCON IN TEMP 11111 5

-100 - P7134T 81 LOX PUMP IN TEMP 11111 5

-105 - P7304T SUS LOX PUMP IN PRESS 11111 5

-110 - P730ST 82 LOX PUMP IN PRESS 11111 5

-115 - PTSIT MAIN L!NE TEMP-L/P DISCON 11111 5

-120 - PT696T MAIN LOX LINE TEMP * R-O-0 11111 5

-125 - P7702' LOX TOP LINE TEMP q R-O-0 11111 $

-149 - P711SX RAPID TOP VLV OPEN 11111 s

-150 - P7116X RAPID TOP VLV CLSD 11111

-155 - PT117X TOPPING VLV OPEN 11111 5

-160 - PlII8X TOPPING VLV CLSD 11111 5

-165 - PtS93X LOX TOP TX VENT VLV OPEN 11111 5

-170 - PT194X LOX TOP TK VENT VLV CLSD 11111 $

-175 - P7223X LOX STOR TK VENT VLV CLSD 11111 5



REPORT NO. AE60-0653

SECTION 8
OEMNUMAL DYNAMICU AJ'mO•NAU'iCE

26 SEPTEMBER 1962

OSTF-2 0BJ COMPOSITE 26 SEP 62 AE60-0653 123 123456 1234 123456 1 12345 031

-180 - PT225X LOX RAPID LD VLV OPEN 11111 5

-185 - P7226X LOX FINE LO VLV OPEN 11111 5

-190 - P7227•, LOX RAPID LD VLV CLSO 11111 5

-195 - P7228X LOX FINE LO VLV CLSD 1llll 5

-200 - P7236:: LOX STOR TK VENT VLV OPEN '.111 5

-202 - U7OIIX RAPID FILL LOX CTL-l 11111 5

-203 - U7012X TOPPING LOW CTL-1 IIIII 5

-204 - U7013X TOPPING HIGH CTL-I 11111 5

-205 - UT014X 100 LOX CTL-1 11111 5

-210 - UTOISX RAPID FILL LOX CTL-2 11111 5

-215 - UT016X TOPPING LOW CTL-2 11111 5

-220 - UTO7TX TOPPING HIGH CTL-2 11111 5

-225 - U701OX 100% LOX CTL-2 ll 5

000 010-08- L02 SPRA', & FREEZING 212 211 2

-020 - P71OBP LOX L/P DISCON IN PRESS 11111 i11 5

-025 - P7578P LOX TO L/P DISCON IN PRESS 11111 5

-030 - P7114T LOX TOP L/P DISCON IN TEMP 11111 5

-035 - P7571T MAIN LINE TEMP-L/P DISCON 11111 5

-040 - U7019N L/P LOX DISCON CAMERA 11111 ill 5

-045 - U7020N HOT-COLD DISCON CAMERA 111ll 5

000 010-10- BOOSTER TURBOPUMP OPERATION 2

-015 - P7137B 81 PUMP SPEED LO 5

-020 - P71388 82 PUMP SPEED LO 5

000 011-01- FUEL TRANSFER PERFORMANCE 2

-010 - FTOO3P FUEL TANK PRESSURE

-015 - P7567P FU!L LVL TANIK ULLAGE PRESS 5

-020 - P7690P GND FUEL FILTER DP 5

-025 - P7691P FUEL FILL LINE IN PRESS 5

-030 - PTb92P FILL LINE PRESS-L/P DISCON 5

-035 - P7693P FILL LINE PRESS * R-O-D 5

-040 - P7qo0P FUEL VLV F1 IN PRESS

-045 - P7569R GND FUEL SUPPLY FL/RT 5
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-050 - PT566T FUEL LINE TO MSL TEMP S

-055 - P7572T MSL TANK FUEL TEMP 5

-060 - P7922X FUEL VLV Fl OPEN 5

-065 - P7923X FUEL VLV Fl CLSO 5

-066 - P7924X FUEL VLV F2 OPEN 5

-070 - P7925X FU:L VLV F2 CLSO S

-0?s - P7926X FUEL VLV F3 OPEN 5

-080 - P7927X FUEL VLV F3 CLSO 5

-085 - P7928X FUEL VLV NF4 OPEN

-Ago - P7929X FUEL VLV NF4 CLSD 5

-105 - P7930X FUEL VLV NFI OPEN s

-110 - P79SIX FUEL VLV NFI CLSO

-115 - P7932X FUFL VLV NF2 OPEN 5

-120 - P7933X FUEL VLV NF2 CLSO S

-125 - P7934X FUEL A/S F&D VLV OPEN 5

-130 - P7935X FUEL A/8 F&O VLV CL$9 S

-135 - P7936X FUEL LVL TK Fll PUMP OPEN 5

-140 - P79$7X FUEL SENSOR LS-10 5

-145 - .79331 FUEL LVL TK PULL S

-150 - P7919X FUEL LVL TK HALF FU,.L 5

-155 - UTORIP FUEL TANK HEAD PRESS

-Lbu - U7021X FUEL LVL NOT LOW-I 5

-165 - UTO22X FUEL LVL NOT LOW-? 5

-170 - U7O23X FUEL LVL TOO HIG+-I 5

-175 - U7024X FUEL LVL TOO HIGH-2 S

000 011-02- FUEL THERMAL COMPENSATION 2

-010 - F001P fUEL TANK PRESS

-015 - F7547P FUEL. LVL TI UL.AGE PRESS 5

-020 - FT911P FUEL PRESM TK O'SCM PRESS S

-025 - PTs64T FUEL LINE TO MSL TEMP S

-030 - P7ST2T NSA. TANK FUEL TEMP 5

-035 - P7903T FUEL PRESN TK O|SCH TEMP 5

-040 - P7922;9 FUEL VLV Fl OPEN 9

-045 - P7923X FUEL VLV Fl CLSD 5

-050 - P7924X FUEL VLV F2 OPEN 5

t 7
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-055 - P7925X FUEL VLV F2 CLSO 5

-060 - P7926X FUEL VLV F3 OPEN 5

-065 - P7927X FUEL VLV F3 CLSO

-070 - P79k8X FUEL VLV NF4 OPEN 5

-075 - P7929X t'UEL VLV NF4 CLSD 5

-080 - P7930X FUEL VLV NFI OPEN 5

-085 - P?931X FUEL VLV NFl CLSO 5

-090 - P7932X FUEL VLV NF2 OPEN 3

-095 - P7933X FUEL VLV NF2 CLSD 5

-100 - P7934:: FUEL A/B F&O VLV OPEN 5

-105 - P7935X FUEL A/B F&, VLV CLSD 5

-110 - P7938X FUEL LVL TK FULL 5

000 011-03- FUEL CONTAMINATION 
2

000 011-04- FUEL PUMPING SYSTEM 2

-005 - F7003P FUEL TANK PRESSURE 5

-010 - P7668P GNO FUEL PUMP OUT PRESS 5

-015 - Pt689P SNO FUEL PUMP IN PRESS 5

-020 - PT691P FUEL FILL LINE IN PRESS 5

-025 - P7692P FILL LINE PRESS-LIP DISCON 5

-030 - P76931' FILL LINE PRESS 0 R-O-D 5

-035 - P7909P FUEL VLV Fl INLET PRESS

-040 - P7569R GNO FUEL SUPPLY FL/RT 5

-045 - P7195X FUEL VLV F4 OPEN

-050 - P7196X FUEL VLV F4 CLSD 5

-055 - P7922X FUEL VLV Fl OPEN 5

-060 - P7923X FUEL VLV Fl CLSD 5

-065 - P7924X FUEL VLV F2 OPEN 5

-070 - P7925X FUEL VLV F2 CLSO 5

-075 - P?926X FUEL VLV F3 0FEN s

-060 - P?927:. FUEL VLV F3 CLSO

-085 - P7928X FUEL VLV NF4 OPEN 5

-090 - P7929X FUEL VLV , . CLSD 5

-100 - P7930X FUEL VLV NFI OPEN 5

-105 - P7931X FUEL VLV NFl CLSO 5
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-110 - P7932X FUEL VLV NF2 OPEN 
5

-115 - P7913X FUEL VLV NFl CLSO 
5

-120 - PT934X FUEL A/8 F&D VLV OPEN 5

-125 - P1935X FULL A/8 F&L VLO CLSD 
5

000 011-0S- DISCRETE/SEQUENCE OPRN

-010 - PT967P FUEL LVL TANK ULLAGE PRESS 5

-015 - P749j" FUEL FILL LINE IN PRESS 5

-020 - P7692P FILL LINE PRESS-L/P DISCON S

-025 - P7693P FILL LINE PRESS 0 R-0-O 5

-030 - P7909P FUEL VLV Ft INLE! PRESS 5

-035 - P7911P FUEL PRESN TK OISCH PRESS 5

-040 - P7372T MSL TANK FUSL PRESS

-04S - 9719SL PUEL VLV F4 OPEN 
5

-050 - Pi1g9x FUEL VLV F4 CLSO 5

-055 - P7922X FUEL VLV Fl OPEN 
5

-060 - PT9231 FUEL VLV Fl CISO 
5

-069 - P7924X FUEL VLV F2 OPEN 
5

-070 - 1v925x FUZL VLV F2 CLSO 5

-075 - 07926, FUEL VLV F3 OPEN 5

-080 - P7927X FUEL VLV F3 CLSD 5

-085 - P7921X FUEL VLV NF4 OPEN 5

-090 - PT929X FUEL VLV NF4 CLSO 5

-095 - P7930X FUEL VLV NFl OPENl9

-100 - P7931X FUEL VLV NFI CLSO

-105 - P7932X FUEL VLV NFl OPEN S

-110 - P7933X FUEL VLV NF2 CLSO 9

-115 - P7934X FUEL A/@ F&O VLV OPtN 5

-1-20 - P79ssx FUEL A/8 F&D VLV CLSD

-125 - P7937X FUEL SENSOR LS-10

-130 - P7931G FUEL LVL TK FULL S

.1" PT793X FUEL LVL TK HALF FULL 5

-140 - UTOlIP FUEL TANK HEAD PRESS 5

-1-6 - U7021X FUEL LVL NOT LOW-I 5

-L50 - U7?Q22 FUEL LVL NOT LOW-Z 5

-155 - U7023X FUEL LVL TOO HIGH-, 5

I I
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-160 - U7024AX FUEL LVL TOO HIGH-2 5

000 011-06- FUEL TRANSFER INTERFACE 
2

-015 - F7003P FUEL TANK PRESSURE 5

-020 - UT02iX FUEL LVL NOT LOW-1 5

-025 - U7022X FUEL LVL NOT LOW-2 5

-030 - U7023A FUEL LVL TOO MIGH-1 5

-035 - UT024X FUEL LVL TOO MIGH-2 5

100 011-08- FUEL LEVEL 2

-010 - PTS66T FUEL LINE 10 MSL TEAP 5

-015 - P7572T MISSILE TANK FUEL TEAP 5

000 011-09- FUEL PREVALVE LEAKAGE 22222 2 2

000 012-01- MAINTENANCE CONFERENCE NETWORK 22 22222 2 22222 2

000 012-02- LCO SIGNALI.G SYSTEM 22 22222 22222 2

000 012-03- DIRECT LIN! SYSTEM 22 22222 2 22222 2

000 012-04- DIAL LINE SYSTEM 22 22222 2 22222 2

000 012-05- LAUNCH ENABLE SYSTEM 2 2 22 2 2 22 2

000 012-06- BACKGROUND NOISE 22 2 22 2 2 22 2

000 012-07- RADIO AND AUDIO INTERFERENCE 2

000 012-08- COMMUNICATIONS EQUIP MAINTENANCE 22 22222 2 22222 2

000 012-09- MAINTENANCE DATA AND PROCEDURES 22 22222 2 22222 2

000 013-01- CONTAMINATION BUILD-UP 2
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000 014-01- T.O. DATA ADEQUACY 131 222222 222 222222 2 22222 2

000 014-02- FUNCTIONAL ANALYSIS ADEOUACY 333 222222 222 222222 2 22222 2

000 0914-03- TECH ORDER WEAPON SYSTEM SUPPORT 2222 22222 2 22222 2

000 014-06- PERSONNEL REQUIREMENTS 222222 22222 2 22222 2

000 015- - WEAPOIS iYSTEM INSPECTIONS 2 3 3 3 2 2

J00 016- - UNSCHCDULEO MAINT EFFECTS 222222 3333 222222 3 22222 2

000 017- - QUALITY CONTROL ADEQUACY 222222 22222 3 22222 2

000 016- - MAINT RECORDS ADEQUACY 222222 22222 2 22222 2

000 019- - MAINT PROCEDURES ADEQUACY 222222 22222 2 23133 2

000 020- - SQUADflON MAINT EFFECTIVENESS 222222 22222 22222 2

000 021- - 24 MR SELF SUFFICIENCY FIRST READ 2 2

000 022- - OPERATIONAL CONTROL By PERSONNEL 222222 22222 2 22222 2

000 023- - RELATIONSHIP MAINT CONCEPT 222222 22222 3 22222 2
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000 02'- - WEAPOUI SYSTEM FIRST READINESS 111 2ll 2

-175 - F7OOIPw LOX TANK PRESSURE 1 1 1 1 5

-080 - F7003) FUEL TANK PRESSURE 1 1 1 1 5

-085 - F70TIP FUEL TK PRESS DUCT a PCU 1 I 1 I 5

-090 - F7012P LOX TK PRESS DUCT v PCU I I 1 1 5

-095 - F1145P S CTL HE 8TL 0ISCH PRESS I 1 1 1 5

-100 -F 247T 8 TK Ht BTL TEMP I I 1 5

-110 - F IP LOX TK HELIUM PRESS I 1 1 1 5

-115 - F 3P FUEL TK HELIUM PRESS I 1 1 1 5

-120 -H 3 3P 81 HYD ACUM PRESS I I I 1 5

-125 - 101or JERN HYD PRESS I I I 1 5

-130 - i185P S HYD PUMP INLET PIESS 1 1 1 1 5

-140 - N7350R 82 POD AIR FLOW QUAD 2 511

-165 - N7155R 82 PCD AIR FLOW QUAD 3 Ill 5

-150 - N7048T 82 AIR INLET TEMP OLAD 2 11i 5

-155 - N7156T 82 AIR INLET TEMP QUAD 3 111 5

-165 - N7028X COMMIT START BUTTON I I I I

-170 - N7535X PWR INTERNAL GREEN 1 1 1 1 5

-175 - N7984X MISSILE AWAY 11 1 5

-180 - P7108P LOX L/P DISC IN PRESS I 1 1 * 5

-185 - P7549P LOX STOR TK ULLAGE PRESS 1 1 1 I $

-190 - P7709P LOX TOP TK ULLAGE PRESS 1 1 1 1 5

-195 - P7115. RAPID TOP VLV OPEN 1 1 1 1 5

-200 - P7116X RAPID TOP VLV CLSD 1 1 1 1

-- 205 - P7117X TOPPING VLV OPEN 1 1 1 1 5

-210 - PT118X TOPPING VLV CLSD 1 1 1 1 5

-215 - P7193X LOX TOP TK VENT VLV OPEN 1 1 1 1 5

-220 - P7194X LOX TOP TK VENT VLV CLSO 1 1 1 1 5

-225 - P7225X LOX RAPID LD VLV OPEN 11 1 1

-230 - P7226X LOX FINE LD VLV OPEN I I 1 S

-235 - P7227X LOX RAPID LU VLV CLSD 1 1 15

-240 - P7228X LOX FINE LD VLV CLSD 1 1 1 1 5

-245 - P7238X L.OX DRAIN VLV Ot'EN 1 1 1 1

-250 - P7240X LOX DRAIN VLV CLSD 1 1 11 5

-255 - UT011X RAPID FILL LCX CTL-I 1 1 1 5

-260 - U7012X TO'PING LOW CTL-I 1 1 1 1 5



REPORT NO. AE60-0653

SECTION 8
OmNn"AL DYNAJICU AWrmONAUflC3

26 SEPTEMBER 1962

OSTF-2 OBJ COMPOSITE 26 SEP 62 AE60-O6S3 123 123456 1234 123456 1 12345 038

-265 - UlOl3X TOPPING HIGH CTL-1 1 1 1 1 5

-270 - U7014X 1001 LOX CTL-1 1 1 1 5

-273 - U7015X RAPID FILL LOX .TL-2 1 1 1 5

-280 - UT016X TOPPING LOW CTL-2 1 1 1 1 5

-28S - U701TX TOPPING HIGH CTL-2 1 1 1 1 5

-290 - UTOI8X 100% LOX CTL-2 1 1 1 1 5

-29S - U7021X FUEL LVL NOT LOW-I 1 1 1 1 5

-300 - U7022X FUEL LVL NOT LOW-2 1 1 1 1 5

-305 - U7023X FUEL LVL TOO HIGH-1 11 1 1 5

-310 - U7024X FUEL LVL TOO HIGH-2 1 1 1 5

-320 - S 61D ROLL OISPL GYRO SIG 1 1 1 1 5

-325 - S 620 PITCH DISPL GYRO SIG 1 1 1 5

-330 - S 630 YAW OISPL GYRO SIG 1 1 1 1 5

-33S - S 2030 81 PITCH/ROLL POS 1 1 1 1 5

-340 - S 204D 82 PITCH/ROLL POS 1 1 1 1 5

-345 - S 2050 81 YAW POS 11 11 5

-350 - S 2060 82 YAW POS 1 1 1 5

-3SS - S 2220 VI PITCH P0S 1 11 5

-360 - S 2230 V2 PITCH POS 1 15

-345 - S 2330 VI YAW/ROLL POS 11 1 1 5

-370 - S 2340 V2 YAW/ROLL POS 1 1 1 1 5

-375 - S 2560 SUS YAW POS 1 1 . 5

-380 - S 2570 SUS PITCH POS 1 1 1 1 5

-368 - S 32R ROLL RATE GYRO SIG 1 1 1 1 5

-340 - S 53R PITCH RATE GYRO SIG 1 1 1 1 5

-395 - S 544 YAW RATE GYRO SIG 1 1 1 1

-403 - E 509 400 CPS AC PWR SUPPLY 11 11 5

-410 - 9 26V MSL SYS INPUT VOLT 1 1 1 1 5

"-4is - I SlV 400 CPS AC PHASE A VOLT 1 1 1 1 $

-420 - U7126V AA COMP 26 VDC INPUT 11

-425 - U7134V AA TIME SHARED OSC OUTPUT 1 1 5

-439 - H7507P SYS MYU ACUM PRESS 1 1 1 1

-440 - HTSO6P UP4 OR HYD ACUM PRESS 1 1 1 1 5

-443 - HSO9P LWR OR HYO ACUM PRESS 1 1 1 1 5

-490 - HMS29P L/P BRAKE PRESS S 1 1 1 5

-495 - N18016 L/P DRIVE MOTOR SPEED 1 1 1 1 5
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-460 - N7908D L/P DISPLACEMENT 
1 I 1 1 3

-665 - N7804F DRIVE MOTOR TORQUE 1 I I I 5

-475 P1OO2P 81 FUEL PUMP INLET PRESS I 1 1 1 I

-680 - P1038P 82 FUEL PUMP DISCH PRESS I 1 1 1 I

-485 - P1O39P 81 FUEL PUMP DISCH PRESS 1 1 1 1 5

-490 - P1O.SP SUS LOX PUMP INLET PRESS I I 1 I S

-49S - PI32ST ENG COMPT AMP TEMP 1 I 1 1 5

-500 - P1530T SUS LOX PUMP INLET TEMP I I 1 1 5

-505 - P17I1T 81 NACELLE AMA TEMP I 1 I I 5

-510 - P1712T 82 NACELLE AM@ TEMP I I I 1 5

-525 - U7125X AA COMPUTER RESET I 1 1 1 5

-530 - U7132X AA STA COUNTER OUTPUT I 1 1 1 5

-535 - U 113V AA VLV POS FEEDBACK I I I 1 5

-540 - U 135V AA SENSOR SIG 1 1 1 I 5

000 025- - CONTAM4INATION BUILD-UP 
2

000 026- - MATHEMATICAL MODEL I11 lllli i11l 111111 1 11111

000 028- - CRIS AND LCC DROP TESTS

000 029- - VENT VALVE OPERATION 
2

000 031- - 24 HOUR MOLO LIMITATIONS

000 032- COMPLEX SOFT TIME 222222 2222 222122 22222

000 01-- WEAPON SYSTEM SAFFTY ii1 111111 1111 111111 1 11111
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000 034- - FLIGHT PERFORMANCE 1 1 2

-036 - A121TP HT SHIELD OP QUAD 2 1 5

-017 - A1218P HT SHIELD OP Y-Y AXIS 1

-038 - AI21'0 HT SHIELD OP QUAD 1 1 1 5

-039 - A1220ft HT SHIELD OP QUAD 3 1 1 6

-040 - A1585r' HT SHIELD INSIDE PRESS I 1 5

-042 - A1SS6P HT SHIELD INSIDE PRESS 2 1 6

-041 - A1194T HT SHIELD TEMP FWO 04 1 1 5

-044 - A119ST mT SHIELD TEMP FWD 02 1 1 5

-046 - A1780Y ARMA PO0 ACOUSTIC I 1 5

-046 - F1145P SUS CTL HE STL OUT PRESS I 1 5

-047 - F1247T B TK HE BTL TEMP 1 6

-0s0 - F129OT WUS CTL HE BTL TEMP I I s

-032 - NIM80" TWU NOISt 1 1 1 6

-066 - P152qO SUS MAIN LOX VLV P05 I 6

-060 - P19101 SUS FUEL VLV POS 1 6

-06S - P12040 SUS ENO LOX DONE I 1 6

-070 - P12080 41 ENO LOX DOME 1 I 6

-079 - P12090 82 (NG LOX DOME 1 6

-080 - 1002P 81 FUEL PUMP INLET PRESS I 1 6

-04s - P1O00P SUS THR CMHAMOER PRESS I I

-090 - 01016P 82 FUEL PUMP LISCM PRESS 5

-09s . PI0390 11 UEL PUMP D|SCM PRESS 
I

-t00 - PIOS6P WUS LOX PUMP INLET PRESS 
s

-lOs - pbs0' 8f TMt CHAMPER PRS$ 1

-110 - P1060P It IMN CHANt ER PRES 6

-114 - 01O01P I1 LOX INJ MANIFOLD PRESS I I

-120 - P1092P Of LOS INJ MANIFOLD PRhSS 
q

-iNS - P116P It GAS GEN c0soJltfOlk PRESS I

-150 - P01S40 42 GAS GIN COMWUStO1t PRES 1

-l11 - PIOOP ING CO•Pt AN0 PRESS

-112 - PI)tP S04 LOX INJ MANIFOLO hi|St I 1

-)i0 - PI)SIP S LOS INJ 04ANIPOLO PRt$& I 6

-11. - P144)P 0 S0 FUEL INJ MAN PatE I$

-149 . 01311T tNG COMPT AMS tEMP I I

.1-0 - P1910t $US LOX PUMP IP,.Et TEP I T
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-155 - P1711! 81 NACELLE AMR TE2P 1 1 5

-160 - P1712" 32 NACELLE AMS TEMP 1 5

-165 - P1OS1Y ENG COMPT ACOUSTIC 1 15

-215 - M7604M FwO LIFT-OFF CAMERA 1

-216 - m76ON AFT LUFT-OFF CAMERA 1 5

-225 - N7q96A MISSILE A4AY 1 1 5

-230 - N7985X MISSILE ON STAND I 1 5

-235 - L7601P MT SHIELD OUTSIDE PRESS 1 1 5

-240 - L76O2P HT SHIELD OUTSIDE PRESS 2 1 5

-245 - L7OIIP FLAME DEFLECT Am9 PRESS 1 1 5

-250 - L7116P FLAME CEFLECT AMB PRESS 2 1 5

-251 - L015v FLAME DEFLECT AMR PRESS 3 1 5

-260 - L7!16P FLAME DEFLECT AmB PRESS , 1 5

'00 035-01- EQUIPMENT USABILITY 222222 22222 2 2222

'00 035-02- TECH DATA USARILITY . SUITABILITY 22222 2 22222 2

)0 035-O- JOS ENVIRONMENT 222222 22222 2 22227 2

DG0 O1¶-04- CUSTOMER PERSONNEL REQUIREMENTS 22222 2 21222 2

1000 015-01- TRAINING 222222 22212 2 22222 1

100 n35-06- OPRNAL CIL BY CUSTOMCA PERSONNFL 22222 2 22222 2

1,10 016- - SAC INTf(ORATION 2)2722 2 212722 1 d2222 I

000 01?-0- THMUST S'CT ENVIRONMINT 1 I

-Dl1 - A|jI2P MH SHIILD OP QUAO I I

-420 - A1210 MiY SHIELO 0P V-V AAIS s S

-025 - A12190 mT SIftLO OP QU'AD I I I S

-010 - A12MOP MT SHIELD DO QUA, I 5

-(1) - £. ASP Nf %HIILO IN4ID0 POIEI I I
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-032 - AI5e6P HT SHIELD INSIDE PRESS 2 1 1 5

-035 - A112IT HT SHIELD TFMP FWO 04 1 1 5

.'00 - A1195T HT SHIELD TEMP FWD 02 1 1 5

-045 - P1200P ENO COWT AmN PRESS 1 5

-0SO - P1325T ENG COMPT AMS TEMP 1 1 5

-055 - P1?IIT S1 NACELLE AMS TEMP I 1 5

-00 - P1712T 02 NACELLE ANS TEMP I 1 5

-045 - PlOiY ENG COMPT ACOUSTIC 1 1 5

-071 - A ?74T AMS * SUS INSTR PANEL 1 5

-075 - A M1iT ENO CONPT AMN TEMP 1 1 9

-095 - N 1SX STAGING CANMRA *CW 5 S

-096 - N 169X RCP I PLUG DISCON 9 S

-10S - 041604$ FWO LIFTOFF CAMERA 1 5

-106 - MTo6N AkFT LIFTOFF CAMERA 1 5

-110 - N 606N STAGING ACP 06 1

-1•10 - L7601P MT SHIELD OUTSIDE PRESS I 1 5

-k2s - L7IO2P NT SHIELD OUTSIDE PRESS 2 1 5

000 017-02- GUIDANCE POO ACOUSTICS. 1 1

-015 - A1760Y ARNA PO0 ACOUSTIC I I

000 011-01- Poop SIS PIm

-012 - P15290 S MAIN LOX VLV PO 15

-019 - P14900 SUB FUEL VLV 900 S

-all - P112060 SUS [PNO Los OoE 15

-020 - P01200 1 IN* LOX 00041 1

-029 - P12090 $2 the LOX 0064 1

-0110 - PIlolP $I FUEL PUNMP INLIT PoMSS S S

-016 - P1000 SUS TINA CKAeOIR PRESS 1 9

-040 - P1IO1P 0I FUEL PUMP OICM P0IB I I S

*046 - P1,O19 61 FUEL -UM0 :ISCN PotIs I 1

-60 P10919 mII LOX PUP INLlIT Pots&

-0!9 - 010990 63 II T"4 CMANSO Pilt 1

-60 - P010460 6I 1A C"NAM4111 0il I 1

-066 - P 19 1 It LOX INJ 'ANIIOLO PRES I I1

-070 *,10910 o ton IM.0 MANIFOLDO MiS I S

I I'
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-075 - 01l55P HI GAS GEN COMPUSTO9 PRESS 1 1 5

-080 - P1154P J2 GAS GEN COMPUSTCR POESS I 1 5

-085 - P1337P S GG LOX INJ -ANIFO.D PRESS 1 15

-1qO - PI351P S LOX INJ :4ANIFCLD PRESS 1 15

-092 - P1463P S GG FUEL INJ ,4AN PRESS 
5

-095 - P1530T SUS LOX PUMP INLET TEMP 1 1 5

-105 - D 160: MANUAL FUEL CUTOFF -

-110 - 0 161X AUTOMATIC FuEL CUTOFF 1 1 5

-115 F 145") S CTL HE BTL DISCH PRESS 1 1

-120 - F 246P B TK HE BTL HI PRESS 1 1 '

-125 - H 195P S HYD PUMP INLET 1 1 5

-110 - P qTE B2 PUMP SPEED 1 1 5

- P _1f p I PUýMp 'PEEO 1 1 5

- P 349B S PUMP SPEED I 1 5

-1,5 P 529D S L*AIN LOX VALVE POS 1 5

.i-) P 9100 'L'S FUEL VLV POS 1 5

-155 pP I' ' 1 LOX PU'"P INLET PRESS 1 5

-160 - P 3' B2 LUX PUý,P INLET PRESS 1 1

.1•5 - P 6" S THRUST CHAMBER PRESS 1 1

-170 - P 73" VERNIER FUEL Ty PRESS 1 5

-- ? P 7P 5 VI THRUST CHAMI{ER PPQSS I 1 5

-iM - P 29P V2 THRU'ST rHAMP'R PRSS 5 I

-I 'ý - P 1CP VERNIER L. ]• TK P3ES1 
5

-110 - P iSP B2 F(EL PUMP DISCH PRESS 1 5

-I1% - P IqP il FUEL PUMP DI'CH PRESS 1 5

-200 - P '6P S LOX PUMP INLET PRESS 1 5

.25 - P' 59P 132 TpRUSt CHAMIIER PRESS 
s

-21' - P 60OP 31 TH1uST EMAMIAFR PRESS 15

-115 . P 1301' S FULL PUMP DIjCH PRESS I

-?20 - P 7P s GG L('X INJ MAN PwRESS

-275 - P ilIp , LOX INJ MAN PqE',S

.230 - P ••3P S CO FUEL INJ MAN PRISS

-215 P 4TAP vfENIEtR CTL PRFSS Q3E OUT I 1 5

-?-4 P 7O9T 1S (0A C NMPUOSfTS TrMP I I

-?&, P 711T MI CAS GEN COMNtJUT( TEMP 1

-2~ -P Y1141 32 QAS (,IN COMIIL)STUR TEMP

t
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-25S - S 241X SUS CUTOFF DISCRETE 1 5

-260 - S 173X BOOSTER CUTOFF 1 5

-265 - S 376X VERNIER CUTOFF 
1 5

-270 - U IO0A AXIAL ACCELN-STA 910 1 1 5

-275 - U 801 LOX TANK HEAD PRESS 1 1 5

-260 - U SIP FUEL TANK HEAD PRESS 1 1 5

-286 - M7604f FWD lIFTOFF CAMERA 1 1 5

-267 - M7605N AFT LIFTOFF CAMERA 1 S

000 037-04- SHUTOFF VALVE EFFECT 1 1 2

-015 - M 60N4 STAGING RCP 04 1 1 5

-020 - M 185X STAGING CAMERA BKW I 5

-021 - M 189X RCP I PLUG DISCON 1 5

00n 037-05- THRUST SECTION CONDITIONS. 1 1 2

-012 - A 743T AMO P SUS INSTR PANEL 1 5

-015 - A 778T ENG COMPT AMa TEMP 1 1 5

-030 - N 32X CO-aAx VALVE COMMAND I 1 5

-035 - M 185X STAGING CAMERA BKW 1 5

-036 - M 189X RCP I PLUG DISCON 1 5

-040 U 101A AXIAL ACCELN-STA 910 1 1 5

-050 - M 606N STAGING RCP 04 1 1 5

000 039-01- RANGEP TRAJECTORY & CEP 1 1 2

000 038-02- AIRFRAME ADEQUACY 1 1 2

-012 - A 743t AMS 0 SUS INSTR PANEL I 5

-015 - A ?77T ENO COMP AMS TEMP 1 1 5

-020 - F 1P LO0 TANK HE PRESS 1 1 5

-025 - F 1P FUEL TANK HE PRESS 1 1 S

-018 - M IlSX STAGING CAMERA RKW 1 5

-016 - M 169X RCP I PLUG DICON I S

-040 - U 101A AXIAL ACCELN-STA 910 1 1 5

-O00 - AITSOY GUIO POD ACOUSTIC 1 1 5

-0-0 N 606N STAGING RCP 04 
5 1 ,
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o00 038-03- ELEC SYS PERF 1 1 2

-0•5 - E 500 400 CPS AC PWR SUPPýY 1 1

-020 - E SlY 400 CPS AC PHASE A VOLT 1 1

-025 - E 28V WSL SYS INPUT VOLT 1 1 5

COO 038-04- FLIGHT CTL SYS PERF 1 1 2

-015 - S 610 ROLL OISPL GYRO 510 1 1 5

-020 - S 620 PITCH DISPL GYRO SIG 1 1 5

-025 - S 630 YAW OISPL GYRO !16 1 1

-030 - S 2030 81 PITCH/kOLL POS 1 15

-035 - S 2040 82 PITCH/ROLL POS 15

-040 - S 2050 01 YAW POS 1 1 5

-04S - S 2060 82 YAW POS 51 1"

-050 - S 2220 Vl PITCH POS 1 15

-o05 - S 2730 V2 PITCH POS 1 1

-- 60 S 2130 VI YAW/ROLL POS 1 1 5

-065 - S 234D 12 YAW/ROLL POS 1 15

-070 - S 2560 SUS YA. POS 1 15

-075 - S 2570 SUS PITCH POS 1 15

-080 - S 52R ROLL RATE GYRO SIG 1 1 5

-088 - S 53R PITCH RATE GYRO SIG 1 1 5

-090 - S 54P YAW RATE GYRO SIG 1 1 5

-DI - S 24IX SUS CUTOFF DISCRETE 1 5

-,q2 - S 248X A/P PROGRAMMER SW 17 1 5

-093 - S 373X BOOSTER CUTOFF I 5

-094 - S 376X VERNIER CUTOFF 1 5

-095 - S 379X FIRE RETROROCKETS 15

-096 - M 32X CONAX VALVE COMMAND 1 1

-100 - I 570X .TAGING SIG 1 15

-105 - I 522X SUS ENG CUTOFF SIG 1

-110 - I 521X VERNIER ENG CUTOFF SIG 1 1 5

-I15 - I 527X PRE-ARM RELAY CLSO I 1 5

-120 - I 528V YAW STEERING SIG 1 1 5

-125 - 1 530'1 PITCH RESOLVER SIG 1 1 _ .

-130 1 580V AZM RESOLVER SIG 1 1 --
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.00 .,38-05- GUIDANCE SYS PERF 1 1

- I 5520 REDNDT GYRO PICKOFF 1 1

-ý20 - 1 505H COMPUTER POS X 1 1

-025 - I 506H COMPUTER POS Y 1 1

-330 - I507M ZOMPUTER POS Z I 1

-035 - 1 508H RANGE ERROR FUNCTION 1 1 5

-040 - 1 509H AZM ERROR FUNCTION 1 I

-)45 - I 5C2L COMPUTER VEL A 1 1 5

-150 - I 503L COMPUTER VEL Y 1 1

-s - I 504L COMPUTER VEL Z I 1

-060 - I 528V YAW STEERING S1G 1 I

-065 - 1 529'/ ROLL RESOLVER SIG 1 1

-070 - I 530V PITCH RESOLVER SIG I 1

-075 - I 58CV AZM RESOLVER SIG 1 1

-0 - I S0W ELAPSED TIME I I

-095 - I 591W TIME T I

-OqO - I 521X VERNIER ENG CUTOFF SIG 1 1

-095 - I 522X SUS ENG CUTOFF SIG

-100 - I 527X PRE-ARM RELAY CLSD

-105 - I 57OX STAGINU SIG

-115 - AI78OY GUID POD ACOJSTIC 1

j30 38-06- NYO ý5S PEqF I

-315 -H 33r' 81 HYD ACCUM PRFSS 1 I

-00 - H 140P VERNIER HYD PRE$S S 1

-025 - H 185P SUS MYD PUMP INLET PRESS 1 1

-026 - N 224P 8 NYO SYS t.0 PRESS

J00 )38-01- PNEU SYS PERF

-015 - F IP LOX TANK HE PRESS

-320 - F SP FUEL TANK HE PRESS

-025 - F 1451 S CTIL mf TL 01$ctt PRESS

-010 - F 146P 8 tK "I tIL MI PRESS

-01 - F 747T 8 TY HE BTL sR'

-040 - FI2OT S CTL HE MTL TEfu P

- F114P %US CTL 04( MTL Dl1(14 PRVS% I
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-350 - F1?167T e TK -'5 ?% TEMP1

co0 C38-08- Pu SYSTEM PEPF 1 1 2

-012 - P 529D SUS MAIN LOX VLV POS 1

-03 - P 9300 SUS FJEL VLV P05 1

-015 - U 101A AXIAL ACCEL.N I 1

.120 - U SOP LOX YK "EAT) PRESS, I 1

-05 - u a1 f' FIAL TX HEAC PRESS 1 1

-00 - u 113Y AA V0A P0S FS 1 5

-035 . u 1350 AA SLN¶,ORS SIrj I S

- P1529D SU~S MAIN LOA vVL~ POS I

- P19300 ',US FU'LL Vi.V POS 1

00~ r,38-09- PRCPvLSIQ.N SYS PERF 1

0~ rj@.1o- 14',S &, 'tftSIS PE~R 1 2

-)IS - C,. 506c MOD III MA(,?.(TRCN 
s

-)?l - G. SRI( MOD III QAt 8r-4 *I OUT 
9

-025 - G. 594V NOD III IATI. UrN PH 0(1 
5

-JI . D110 MSL Df(STRucf slo I S

.no - D 1601 MANUAL rk)rL C'JfcQff SIG. I S

-.5 - D 16IX AUTO VAL CUTOFFP SIG. I 1

2ý00 C31-1Il 8/V P 
1 1

-oi Y IN %fPAWAION 1110I 1

00 014-12- t /P-Ft.AMf AqUCKff -'ML INtfIF ACC

-L7601
0  

MI1 S"IiI(D OUuISIO P~f TII

-047602~P HT IJ4IflOl O4.ISItit Oftlis i

-,S . 00110 PLAMt Dtf tfC? AMA P01 I. II

-01 .L??)140P LAN( U#Ptt(Y AMiN PRIS I15

-060 .L0O15P PLAMI OC7ILC1 AWA P8(44 I

-Q0ft . L V01 61 FL~slt 0(PItCl AM* PRISS44aI'

-)0mo -0 COOPUESTO6 01FOfT)UAN(C(

---
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000 040-02- INSTRUMENT AIR SUPPLY 1 2

000 ".0-03- SILO OVERPRESSURE 1 1 2

-015 - N1230P CRIB AMS PRESS I 1 1 5

-020 - N7231P CRIB A A PRESS 2 1 1 5

-02S - N?232P CRIB AMB PRESS 3 1 1 5

-030 - NT233P CRIB APB PRESS 4 1 1 5

-035 - N7234P CRIB AMO PRESS 5 1 1 5

-040 - N7235P CRIB AMB PRESS 6 1 1 5

)00 041-00- HOUSEKEEPING . CORROSION 222222 22222 2

000 042-00- SACS MAMS CHECKOUT 2 2 2

000 099-00- OPERATIONAL MEASUREMENTS 2

-120 - FTOOIP LOX TANK PRESSURE 111 11111 111 1 111 1 11 5

-025 - F7003P FUEL 
T

ANK PRESSURE 111 11111 111 1 111 1 11 5

-010 - F7005P FUIL TK PRESS DUCT P PCU 111 11111 111 1 11 1 115

-015 - FTO12P LOX TK PRESS DUCT 9 PCU 111 11111 111 1 111 1 11 5

-040 - H7OTP SYS HMD ACUM PRESS 111 1 111 1 11 5

-(,45 - M/S29P L/P BRAKE PRESS 111 1 111 1 11 5

-050 - NT8O01 L/P DRIVE MOTOR SPEED 111 1 111 1 11 5

-055 - i79080 L/P DISPLACEMENT 111 1 111 1 11 S

-060 - "7604P DRIVE MOTOR TORQUE 111 1 111 1 11 5

-065 . T77471 TV CAMERA 1 1 111 1 11 5

-066 - N77,61 TV CAMERA 2 1 111 1 11 5

-06? . M??49" TV CAMERA 1 1 311 1 11 5

-066 . N 07SON TV CAMERA t 1 111 1 11 5

-06 . "MTIAN V CAMERA 5 1 111 1 11 5

-070 - M7?SZ0 TV CAMERA 6 &I 1 11 5

-071 - N7TS IN TV CAMERA 7 1 a11 1 11 5

-0O0 - P79499 LOX SION 7K UVLA4I PRESS 11 111I 1 11 1 11 S

-0•9 - P7564P LOX STO TK-NSL OP 11111 111 1 111 1 11 5
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-090 - P7709P LOX TOP TK ULLAGE PRESS 11111 11 1 111 1 115

9)
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SECTION 9
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)__
SECTION 9

OBJECTTVE'INSTRLtMENTATION COMPOSITE - OSTF '2

OBJECTIVE TEST SERIES - 1 2 3 4

This is a concise description TEST BL OCK -i 2 3 1 2 1 2 3 1 2
of the test objective. COUNTDOWN - 1234 1234 1234

030 TO ESTABLISH WEAPON SYSTEM
REACTION TIME DURING FIRST
READINESS CONDITION. OBJECTIVE EFFECTIVITY )D=XX XX X X X

DATA REQUIREMENTS:

1. ESTABLISH NORMAL TIME TO
PERFORM AN OPERATIONAL
COUNTDOWN,

2. ESTABLISH NORMAL TIME
FOR A SUBSYSTEM TO RE-
ACT WITHIN THE COUNTDOWN.

NON-METRIC DATA

NOT REQUIRED

METRIC DATA 1111 11 1 1 1

N'7051X COM. STA. 1 ON-OFF liii Ii 1

N7052X COM. STA. 2 ON-OFF

MEASUREMENT NUMBER

MEASUREMENT DESCRIPTION MEASUREMENT PRIORIT

This Is a brief, usually abbreviated do- Those numbers indicate measurement
scrip•lon of the measurement. e *ffsctivity and relative importance.

NOTE: For a more detailed explanation
of this format and a key to the
abbreviations and coding see the
Appendix of this report.

.5
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NOT'. ,;1/ 7000 SERIES MEAS. NUMBErS INDICATE LANOLINE MEASUREMENTS.

/2/ 1000 SERIES MEAS NUMBERS INDICATE TRAILING WIRE MEASUREMENTS.

- THE FOLLOWING SYMBOLS INDICATE THE COOE USED IN PREPARING THIS

- RECORDER ASSIGNMENT.

- B-DIGITAL RECORDER

- D-SANBORN *(CORDER

- F-FM TAPE RECORDER

- L-CA0ERA

- N-DYNAMICS LAS RECORDER

O-OSCILLOGRAPN RECORDER

P-PORTAILE RECORDER

-- EA SEGUENCE RECORDER

$ S-BROWN OR STRIP RECORDER

- T-SILO RECORDER

V-VISUAL PANEL GAGE

ATS7IA ACCELN NSL X AXIS

001-09 A7541A ACCELN MSL X AXIS

A79A2A ACCELN MSL Y AXIS

001-09 ATSA2A ACCELN MSL Y AXIS

A7826O MSL NOSE A AXIS OISPL

001-09 AT7$2D NSL NOSE X AXIS OISPL

A76290 NSL NOSE Y AXIS OISPL

001-09 A78290 MSL NOSE Y AXIS DISP.

Al40 HT SHIELD DO AOD P a

A1217P NT SHIELD DO QUAD 2

0)4-00 A121TP HT SHIELD DO QUAD I

071-01 A1217P MT SHIELD DO QUAD

f1

S... . ,...... ._.. . ... . ..

I I I I I i i
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A1Z18P MT SHIFLD OP Y-Y AXIS P

A1••SP HT SHIELD OP Y-Y AXIS B

ý34-00 AU1S8P MT SHIELD OP Y-Y AXIS I

)37-01 A1218P MT SHIELD OP y-Y AXIS

A1219P MT SHIELD OP QUAD F E

AIZ9P MT SHIELD OP QuAD I a a

034-00 A1219P MT SHIELD OP QuAD I 1

037-01 A1219P MY ýMIELD OP QUAD I 1

Ai2ZOP HM SHIELD OP QUAD 3 f 11

AI2ZOP MT SHIELD OP QUAD 3 a a

034-00 AIZ2OP MT SHIEL) DP QUAD 3 1 1

031-01 AiZZOP MT SHIELD OP QUAD 3 1 1

AISGSP HT SHIELD INSIDE PRESS I F F

034-00 A1S58P HT SHIELD INSIDE PRESS 1

017-01 A156SP MT SHIELD INSIDE PRiSS I 1 1

AIS6P HT SHIELD INSIDE PUESS 2 F F

034-00 AIS6P MT SHIELD INSIDE PRESS 2 1

037-0a AiSSAP HT SHIELD INSIDE PRESS 2 1 1

Ai94?T MT SHIELD TEMP FWD OQ F P t

034-00 A1194T HT SHIELD TLMP FWD Q4 1

037-01 A1l19T MT SHIELD TEMP FWD Q4 I

AI19ST MY SHIELD TEMP FWD 02

A119ST Mt SH|ILD TEMP FWD 02

034-00 A119ST Mt SHIELD TEMP FWD 02

0)7-01 A1195T MT SHIELD TtVP FWOD 0

A901?T ROY INV SKIN Ii

o0S-01 A1901T ROTARY INV SKIN TEMP 11

ATSOZT ARNA PLAT SKIN FWO WS. Sespe

I03-12 A1OZT ARNA PLAT SKIN TEMP FWO 221 2z222

001-1 7 A9OZT ARMA PLAT SKIN TEMP FWO 22

000-01 AT1o2T ARNA PLAT SKIN TEMP PWO a

A1903T ARMA PLAT SKIN AFT Bse Wes$ 
t

001-12 A£90T ANNA PLAT SKIN TEMP AFT £22 22222

Qo3-a4 A190OT ARNA PLAT SKIN TEMP AFT 22

005-01 A19OT ANMA PLAT SKIN TEMP AFT a

A1906T ARMA CONTROL SKIN 155 55555

Q03-12 A19O0T ARNA CONTROL SKIN T10, Al u2 aza*

90)-a5 A1SOYT ARMA CDNTRQL SKIN TEMP 22

006-01 A19O0T ARMA CONTROL SKIN TEMP 3

A?9O$t TLM XMTR SKIN of

003-91 AT7O0T TLM XMTR SKIN TEMP 11

A79061 ROTARY INV A#1 AIR is

003-01 AT9061 ROTARY INV MG AIR TM"P it

ATOTY ARMA PLAT AM$ AIR Io I
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003-01 A7907T AR1A PLAT AND AIR TEMP 11

005-01 A7901T ARMA PLAT AM$ AIR TEMP 2

AT9OST ARNA CO0T AMS AIR so E

003.01 A790ST ARNA COMPT AMS A;R TEMP 11

A7909T TL.k X0TR AMN AIR Be

003-01 A7909T TLA XNTR AND AIR TEMP 11

A7911T ?2 POO INLET AIR as

003-01 A79111 62 POD INLET AIR TEMP 11

A7912T AIG PO0 INNER SKIN Be@ Gasses

003-12 A7912T AIG POD INNER SKIN TEMP 222 22222

003-24 A7912T AIG POD VINER SKIN TEMP 22

005-01 A7912T AIG POO INNER SKIN TEMP 2

AI7DOY ARMA POD ACOUSTIC N

034-00 Nl?80Y ARMA POO ACOUSTIC 1 1

037-02 A'780Y ARMA PO0 ACOUSTIC 1 1

036-02 A1790Y GUID POD ACOUSTIC 1 1

031-O A1780Y GUID 900 ACOUSTIC 1 I

E70O0V 28 VOC 5NO VOLTAGE E

001-14 E7003V 21 VOC GNO VOLTAGE

F7001P LOX TAN# PRESSURE SS1 SSSS S$S $ S55 S SSE

FTOIP LOX TAPK PRESSURE 66e 86586 Gas a Boo f B6

001-03 70010 LOX TANK 2RESSURE 1
003-0? 07O019 LOX TANS PtSU'E Il III 1 1 1 11

003-03 07001P LOX tA•X PQf 5 XU 111
003-04 o7001P LOX TANK PRESSURE
007-01 F70IP LOX TAhK PUPSSURE 111 1 111 1 11

007-05 Plool' LOX TAW PRESSURE 111 III 1 11

007-06 0T001P LOX TANK PISSURC 11 111 1 III 1 1I

010-01 00t01P LOX TANK PRESSURE 11111 111 1 1II 1 11

010-O) P7001P LOX TANK PRESSURE 11111 I I III I II

010-04 F?001P LOX TANK PRESSURE 11111 111 1 115 1 11

010-0A F7001P LOX TANK PRESSU$ E 1111R
010-01 F70010 LOX TANK PVI 11111

0o4- 70QI1 LOX TANK PRfS5UR1 I 1 1 1

099-00 70010 LOX TANK PRESSURE 111 11111 111 I 111 1 II

P70030 FUEL TANK PRESSURE Is$ s5156 M11 6 $$$ I is

F70030 FUEL TANK PRESSURE1 B1s 8686 so6 a ads 6 sI

003-02 0003JP FUlL TANK PRtiSiRF I11 III I III 1 11

QOJ-Oj P7OUJP FUEL TANK RLSI. S F 111
001-04 ?000)3 FUPE. TANK P#tviUxf
00-Ol F0O0J0 PUEL TANK PRE 5 SUR ( III I III I it

001-06 o1003P PJCL TANK PEft~st 111 III I 111 I II
0O0-06 FOOOJP 0I*,"* TANK PESluRf 1 III1 111 Ilk Ii

011-01 07001P OVIL TANK P01%$uRt
011-02 Ft00IP FIhEL TANK FXPRl

011-0# P1Q0l Q J(L TANK PRESSURf
011-06 970030 PUCL TANK P0t8.%SRE

026- 010O03 PUL TANK PRESURE 1 1 I I
099-00 01000 fPUfL TANK PRES1UNf 111 11111 II 1 I I 1 II

P010$ PUL TK RIS OCJ,:T P(U POr %%All s$$ I s15 I III

0705P FUL TfK PRE$ OUCT 'CU V umflbo 58 4 40A S us

003-02 F7O0IP FULL TK PRESS OUCt S PCU III III I II II
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024- F7oo5P FUEL TK PRESS DUCT 0 PCU I 1 I 1

099-00 F700SP FUEL TK PRESS DUCT 0 PCU Ill 11111 ill 1 111 1 11

F7OO6P FUL TX PRES DUCT ROD FFF

003-02 F7006P FUEL TK PIESS DUCT 0 R-0-D Ill

F7012P LOX TI, PRES DUCT PCU FFF SSSSS SSS S SSS S SS E

F7012P LOX TK PRES DUCT OCU OBe 8 88•$8 a88 5 Be

oo3-O2 FTO12P LOX TK PRESS DUCT 0 PCU ill ll I Ill 1 11

024- F7T12P LOX TK PRESI DUCT PCU I I Is 1

099-00 F7012P LOX TK PRESS DUCT 0 PCU Ill 11111 Ill I Ill 1 11

FTO13P LOX TK PRES DuCT ROD FFF f

003-02 F7013P LOX TV PRESS DUCT 0 A-0-0 ill

P7020P LNZ P * ROD FF9

003-09 PTO20P LN2 PRESS * R-0-0 Ill

P1145P S CTL HE BTL DISCH PRESS SsS 3S ss S S t

P1135P S CTL ME STL DISCH PRESS FFF F VF F F

007-01 F1I45P S CTL ME STL DISCH PRESS Ill I Ill

024- F1145P S CTL HE 5TL DISCM PRESS 1 1 1 1

034-00 0114*0 SUS CTL HE STL OUT PRESS 1 1

3)-07 F114150 SUS CTL HE STL 03SCM PRESS 1 1

972460 8 TANK HE BOTTLES HI TS s

003-01 FT246P 3 TK HE STL H! PRESS 111

F755P FUEL LVL TV ULLAGE PRESS

011-02 P75T7P FUEL LVL TK ULLAGI PRAS$

F7713P A/S LMI SHROUD FFF C

O0J-09 1`77130 A/6 LN SHROUD PRESS 111

FTTISP 4NO m0 Kom HE IN pip

003-09 9TT160 UNO HT XCHGR H4 IN PRESS Ill

•?7?P 040 mt xoR HE Out For

031-30 FTT7P GNO "t XCmGR P4E OUT PRESS

003-09 FT717P GkO my XCHUR HE Out PRASS Ill

P712OP LNZ 17O0 EfER P PFF

04-O09 F170OP 02 TOR TK AFER PRESS ILL

FTP73P me SUPPLY #1 0 POU $is

001-01 F?7I2P HE SUPRLY I 0 POI Ill

003-01 F17T1P HE SUPPLY I * Pfu Ill

00S-06 ' 97720 Hfi SUPPLY I * PD0

P17240 Ml SUPPLY #a * POU 5l5

001-01 p7?724 HE SUPPLY a * 0oP Ill

001-01 W240* HE SUPPLY 2 0 POV 111

003-0* F77240 tic SUPPLY 1 0 POU

F77350 041 SUPPLY * POU P94

@00-03 FTISP 442 SUPPLY PRlSS 6 *0U Ill

4 t
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F7727P REGULATED INST AIR FFF

003-oZ F7727P REGULATED INST AIR PRESS 111

oo3-o0 F7T27P REGULATED INST AIR PRESS 111

F7731P HE SUPPLY 2 0 TEST PT E S
F7731P HE SUPPLY 2 0 TEST PT E FE

003-02 F7731P HE SUPPLY 2 0 TEST PT E I

F7135P HE SUP TO MSL 0 HCU 
E

003-04 F7735P HE SUP TO M5L PRESS 0 HCU

F7911P FUEL PRESN TK DISCH PRESS

011-02 F7911P FUEL PRESN TK D0SCH PRESS

F7719R STORAGE TANK LN2 OUT FFF F

003-09 F7719R LN2 STOR TK OUT FLIRT 11.

F7017T FUEL TK PRES DUCT FFFE

003-02 F7017T FUEL TK PRESS DUCT TEMP 111

F7018T LOX TK PRES DUCT FFF

003-02 F701ST LOX TK PRESS DUCT TEMP 111

F1247T 8 TK HE BTL TEMP FFF

007-01 F1247T B TV HE BTL TEMP 111

034-00 F1247T 8 TK HE OTL TLMP 1

038-0? F1247T 8 TK HE UTL TEMP 1

F724ST HE TEMP ml 4 BTL 
£FF

003-04 F7248T Hi TEMP HI 4 8TL 111

003-09 F128?T HE TEMP MI 4 dTL 111

F7249T HE TEMP LO 4 BTL FFF

003-04 F7249T ME TEMP LO 4 t'TL 11

003-09 77249T HE TEMP LO 6 TL 111

77250T HE TEMP LO 2 eTL F

003-04 F7250T HE TEMP LO 2 FTL 111

o03-09 F7250T HE TEMP LO Z dTL1

71290T S CTL HE BOTTLE TEM,0P 777 f FFF

F1290T S CTL HE BOTTLE TEMP 8BS a 08|l

007-01 F1290T S CTL ME UOTTLL TEMP 111 1 111

034-00 F1290T SUS CTL HE BTL TEMP 1 1

036-07 F1290T ý CTL HE 5L ILMP

I7714YV D MT XGR HE IN FFF

003-09 F77IT GNO NT tXCH4R MI IN PRESS 111

77715T GNO mt XGR ME OUT FFF

003-09 F7715?7 G0 MT N XCHR ME OUT PRESS Ill

7771?6 HE SUP TO MSL 0 MCU

003-0'4 F7306 HE SUP TO MSL TimP • Mcu

P77-T T FUL TK MI $INS I MCU

-.. ... . . . .-.. . . ..
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001-04 F7738T FUEL TK HE SENS LINE TEMP

P774?T HE SUP TO MSL 0 ROD FFE

003-09 F7745T HE SUP TO NIL TEMP 0 R-0-0 III

H79170 HI 000D POSITION D DO0
001-07 H79670 UPPER DOOR POSITION I 111

m7?SOS LO 000 PO.ITION 0 DD0
001-07? m?98D LOWER DOOR POSITION I 111

M7507P SYSTEMS HYO ACUM 000 D PFF F F00
001-08 HISO7P SYS MYO ACUM PRESS 111 I 111 1 11
001-09 MS07P SYS HYD ACUN PRESS 111 I 111 1 11
024- M1907P SYS HYD ACUM PRESS 1I I I
09d-00 NT707P SYS HYD ACUM PRESS 111 1 111 1 11

NSOiP UPPER DOOR HYO ACUM 000 0 PFF P P E

001-07 M7SOIP UPR DOR MYO ACUN PRESS 1I I I11I
024- HtS08P UPR OR HYD ACUM PRESS I I I I

H7S09P (,OWER 000 HYD ACUM 00 0 P0P E e

001-0? M7SO90 LWR DOOR MYO ACUM PRESS 111 1 111
024- N7509P LWI OR HYO ACUM PRESS I I I I

M7519P MOR CQIB LK CYL MO F F00
001-0 "?W15P HORIZ CRIB LK HO PRESS I 111

"7?51&P LIP LOCC-LOCKING F Foo
001-09 MT171P LIP LOCK-LOCKING PRESS
001-10 MHSIBP L/P LOCK-LOCKING PIESSURI 1 111

47527P WOE LKS LOCK RO END F FOF

001-09 "7527P WEDGE LKS CYL ROD PRESS
001-10 M7S27P WEDGE LKS CYL Roo PR1SS 11

NT$S21 WEDGE LK LKA CYL END P Pro
001-09 MP752P WiDGE LXI CYL HO PRESS
001-10 4T71IP w#D4E LKS CYL NO 0015 & 111

"M790P L/P BRAKt 0D00 0 $i s 11
101-10 M?529P LIP $RAKE PRESS III I 11I 1 11
024- P71290 LIP @RAKE PRESS I 1 1
099-00 MP7290 LIP IRAKt PQtS1 l| 1 1 11

Mt959P CAl LOCKS VR? P OFFp
001-04 -7?969 VCR? cRIB LKS Potts I III

Mit97S LWO 000" CYL o00 (4O F PtP
001-07 079700 LA D004I CY0 00 PRES0 IIII 1

"P479?T LIP LOCK-U.MkOCKING F PF0
001-09 H?9 150 LIP LOCK-NLO(K INCG PRIIS
001-10 M?9?5P LIP LOCk-UALOCKING PR EI

479010 UPR 0001 CYL mD tNO F 000

..........
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001-07 H7981P UPP DOOR CYL HO0 PRESS111

M1982P LWA DOOR CYL HD END F FPF

ý01-O7 .17982P LOA DOOR CYL. HO PRLSS111

H17986P uPR DOOR CYL. ROD ENO F FTP E

001-07 H7986P URN DOOR CYL FCD PRESS111

.171C1T HYD FLUID ý PCH ACTR F

001-02 .17141T HYD FLLJIC 54US PITCH ACTR 1

.17182T MYD FLUjID S YAW ACYNF

001-02 .17162? HYD FLUID SUS YAW ACTE

M7531t BOOSTER SYSTEM OIL F

001-02 .17531? BOOSTER SYSTEM OIL 1

HI7532T SUS SYSTEM OIL F

001-02 H7532T SUS SYSTEM OIL1

H17190X HOR CRIS LKS PLY ER RNE R OR* R I

001-00 H17190X .10112 QRIB L.I 2 NOT EAT 11 11 111 11

P17191X HON CRIB LI.S EATENRE MNN R

CO1-06 .171911 HOKIZ CRIB II. 2 RE(R 11 7711 1 11 1 :1

H17192X VER LAS EA? all NR4 R OR* 4 RE
w01-Of .171921 VENT CRIB L&I. RLTN 11 11 1 111 1 11

.17193X VEX LKS RET NE NR4 4RNI

001-06 "7193X VENT CRII LKI. EAT 11 11 111 it1

N711969 L/O WtDC.E LKS PRESS RN ROMN 4N N4 ENR

001-09 "17196X LIP WLLJOE LI. J EAT

001-10 .17194K L/P WECOC LI. J EAT 11 111 1 111 I 1

041195X L/P WtO(d( LASI RET EN EOR N ORE N EN

001-0,0' 4719 1 ALIP 41.001L ~I N OT NETE

ocI-lO .1719SX LIP wfl)hd LI. J, 4OT RTER 11 111 1 111 1 1.

.111941 L/P MAIN LI.I P0(5 RN RnE N Ann 4 not

001-09 .1I1194 L/V MAIMI LK I ROTY fXT

001-10 M47196X L/P MAIM Lk. J, R01 CAT IIII II 1I

MlI9'N LiP MAIN LAS RI? NE InN* a mnO a 0

001-09 "71970 L/P MAIN L I WO,

)01-1() HT197E LIP MAIN LKI. PENT I1 1I 11

M71901 RIO LAS CYIL VLV CLSO me no* N 4NE a aE

001-09 041194K EAT W(D001 LKS $IQ
001-10 .171901 EAT R(OC.I LAS $10 11 111 1 111 I I

" ?I Y91 gwt) LF% CIL VLV OPN RNo OI RR 4 NO 4a

J01-09 "llo91 ELIE W90i4 LCIA %14
001-10 .411991 RITE W(OUtI LI.S S1 III II I
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HTZ0OX MAIN LKS CTL VLV CL$ RR RaPR R RRR R RR

001-09 MZ7QX EXT MAIN LKS 51G

001-10 HTZOOX EXT MAIN LKI SIG 11 111 1 ill 1 11

M7ZOIX MAIN LKS CTL VLV OPN RR RRR A RPM R RR

001-09 M7201X RETR MAIN LAS 5IG

001--1 MZO1X RETR MAIN LAS SI•C 11I11 1 111 1ll

71202X NOR LKS CTL VLV CLS Re RRR A ARR A RR

001-OS m7ZOZX EXTEND MOREZ LKS S1 11 111 I 111 1 11

M7Z03X NOR LKS CTL VLV OPN R ARR a RARM A AR

001-O0 M1203X RETA HOMEZ LKS SIG 11 111 i 111 1 11

"7T005X UPR OR CTL VLV OPEN 44 ARR R RPM R RA

001-07 MTSOSX OPEN uPw DOOR SIG 11 111 I 11i l 1I

M7?O6X LWR OF CTL VLV OPEN Re Rft R RaRw t AN

001-07 M7804X OPEN LWR DOOR SIG it Ill I 111 1 11

"M74o0y L/P LOCK AS9Y OPEN ARM A AN A ARM A RI

001-09 H7?07X L/P L1 ASSY /RETRACT/ OPEN

001-10 M7T07X L/P LK A4SY /RETRACT/ OPEN 11 111 1 111 1 11

00-01 41SO?X L/P LOCK ASSY OPEN a a a a

"710O9X VER LK CTL VLV OPEN RA RAN R Ra ft F RI

001-01 MT109X RETr VERt LKS SIG 11 111 I 111 1 11

NTISIOX UP Oft CTL VLV CLOSE kR RPM A Raf f Re

001-07 HIII0X CLOSE UPM 3OOR SIG 11 Ill 111 1 11

NTSI1X LWR OR CTI VLV ZLOSC Rf RAN Raft A AM

001-07 NTS1IX CLOSE LWR DOOR 110 11 111 I 111 1 11

"111ZI L/P LOCK ASSY CLOSE AM f AMR f ANN f AN

001-09 MHIZ1X L/P LK ASSY /EXTtNO/ CLSO

001-10 MTs1zX L/P LK AlSY /CXTEND/ CLSD 11 111 I l1l 1 11

OOS-01 SIGZIX L/P LOCK ASSY CLSD 2 a 2 a

MYS13X SOL. I L/P SK CTL VtV RA

001-10 11613A SOL I L/P 5K CIL vLV 11

MN716X VEA LF CIL VLV CLOSE of RNA f Rtf f Rf

001-O0 M1BilX EXTEND vERY LAS S11 G1 11 I 111 i it

NII72K PRESS SW RETURN AR Roof I ORR f Rf

001-10 M7972X PRESS SWITCH RETURN 11 Ill 1 Il 1 11

IT151A ACCEL9lO1MEER Xy7 FFF FFPFPF PFF F FPF F

001-1,2 ISIA ACfELEFOMETFR 1F1 11 11111 111 1 1

001-24 ISISA ACCELE(RCAE'fE 11 11 1 1 1

000-01 I1ISA ACCELtROMEYER 1FI I a I

?1$1A ACCELEROMETE Yl Pff FF FF7777 77P F 777 F P

001-12 1SI6A ACCILfROMETER YFI Ill 1111 1 I1 Il 11

OuS-24 h7SIlA ACALLEROMETER YFI 11 I 1 1

--..t
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005-01 11516A ACCELEROMETER yF1 2 2 2 2

17517A ACCELEROMETER Zbl FFF FFFFFf FFF F FFF F E

003-12 17517A ACCELEROMETER ZFI Hi 11111 111 1 111

003-24 !7517A ACCELEROMETER ZFI 1i I 1

005-01 17517A ACCELEROMETER ZF1 2 z 2 2

17518A ACCELEROMETER XF2 FFF FFFFFF Fcr F FFF F E

003-12 17518A ACCELEROMETER XF2 ill 11111 11 1 i111

003-24 17519A ACCELEROMETER xFZ 11 1 1 1

005-01 17518A ACCELEROMETER XF2 2 2 2 2

I/519A ACCELEROMETER YF2 FFF FFFFFF FFF F FFF F E

003-12 17519A ACCELEROMETER YF2 ill II1i 111 1 Iil

003-24 17519A ACCELEROMETER YF2 11 1 1

005-01 17519A ACCELEROMETER YF2 2 2 : 2

17520A ACCELEROMETER ZF2 FFF FFFFFF FFF F FFF F

003-12 I7520A ACCELEROMETER ZF2 111 11111 111 1 Ill

003-24 17520A ACCELEROMETER ZF2 11 1 1 1

005-01 I7520A ACCELEROMETER ZF2 2 2 2 2

17591C PITCH GYRO TORQUE FFF FFFFFF 
E

003-12 I7591C PITCH GYRO TORQUE 222 22222

003-24 I7591C PITCH GYRO TORQUE 22

005-01 11591C PITCH GYRO TORQUE 2

17592C ROLL GYRO TORQUE ODD DOD0D0 DOD0D ODD 0 E

003-12 17592C ROLL GYRO TORQUE 222 22222 222 2 211

003-24 17592C ROLL GYRO TORQUE 22 2 2 2

005-O1 17592C ROLL GYRO TORQUE 2 2 2 2

17593C YAW GYRO TORQUE ODD DDD0DD ODD D 0DD D

003-12 I7593C VAW GYRO TORQUE 222 22222 222 2 222

003-24 17593C YAW GYRO TORQUE 22 2 2 2

005-01 17593C YAW GYRO TORQUE 2 2 2 2

175010 OPTICAL AZM SIGNAL DOD DDD0DD DZLO D OD0 0 E

003-12 17501D OPTICAL AZIMUTH SIG 111 iii1 ill 1 ill1

003-24 175010 OPTICAL AZIMUTH SIG 11 1 1 1

005-01 175010 OPTICAL AZIMUTH SIGNAL 2 2 2 2

175110 ROLL PENDULUM ODD D0DDOD0 ODD 000 0 E

003-12 17511D ROLL PENDULUM 111 11111 111 1 i1l

003-2' 175110 ROLL PENDULUM 11 1 1 1

005-01 175110 ROLL PENDULUM 2 2 2 2

17512D PITCH PENDULUM OD DDDDD DOD D D OD D E

003-12 175120 PITCH PENDULUM 111 11111 ill I 111

003-24 175120 PITCH PENDULUM 11 1 1 1

005-01 17512D PITCH PENDULUM 2 2 2 2

17549D PITCH SERVO ERROR OD DDDDD DOD D DOD 0 E

003-12 17549D PITCH SERVO ERROR 222 22222 222 2 222

003-24 175490 PITCH SERVO ERROR 22 2 2 2

175500 ROLL SERVO ERROR FFF FFFFF FFF F FFF F E

003-12 175500 ROLL SERVO ERROR 222 22222 222 2 222
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003-24 175500 ROLL SERVO ERROR 22 2 2 2

175510 AZIMUTH SERVO ERROR FFF FFFFF 7FF F FPF F E
003-12 175510 AZIMUTH SERVO ERROR 222 22222 222 2 222
003-24 175510 AZIMUTH SERVO ERROR 22 2 2 2

17552D REONOT GYRO PICK-OFF DOD 00000 DOD D 000 0
175520 REDNDT GYRO PICK-OFF PFF FFFFF PFF F FFF F

003-12 175520 REONT GYRO PICK-OFF 111 11111 111 1 111
003-24 17552D REDNT GYRO PICK-OFF 11 1 1 1

175720 ROLL MEMORY ODD 00D0O 000 0 0DO D E
003-12 175720 ROLL MEMORY ill 11111 111 ) 111
003-24 175720 ROLL MEMORY 11 1 1 1

175730 PITCH MEMORY 000 000OO O00 0 0D 0
003-12 175730 PITCH MEMORY 111 11111 i11 I ill
003-24 17573D PITCH MEMORY 11 1 1 1

175740 AZIMUTH MtMORY 000 000V0 000 0 000 0
003-12 175740 .ZIMUTM MEMORY 111 11111 111 1 1i1
003-24 175740 A4A!4UTH MEMORY 11 1 1 1

175760 ZERO LAG OUTPUT 1 000 0D000 ý00 0 000 0 E
003-12 17576D ZERO LAG OUTPUT 222 22222 Z22 ; 222
003-24 17576D ZERO LAG OUTPUT 22 2 2 2

ITSOSH COMPUTER POSITION X FFF FFFFF FF77 FF 7FF F
003-12 ITS05H COMPUTER POSITION X ill 11111 I11 I l1l
003-24 17505H COMPUTER POSITION X 11 1 1 1
004-04 17505m COMPUTER POSITION X 1 1 1 I
003-01 17505H COMPUTER POSITION A 2 2 2 a

17504H COMPUTER POSITION Y FF7 FFOFF FrPF F? 7PFF 7
003-12 17506H COMPUTER POSITION Y Il 11 1 ll
003-24 17506M COMPUTER POSITION Y 11 1 1 1
004-04 17506H COMPUTER POSITION Y 1 1 1
003-01 17506H COMPJTFR POSITION Y 2 2 2

17507T COMPUTER POSITION Z FPF FFPFFP FreF OF FFO 77
003-12 17SOH COMPUTER POSITION Z 111 11111 I1l I Ill
003-24 11507M COMPUTER POSITICN Z it 1
004-06 17507H COMPUTER POSITION 4 1 1
003-01 |TSOTM COMPUTER POSITION I a a a a

1750•M RANGE ERROR FUNCTION OFF FFPFFF FFF7 pp FFP FF
to3-13 150GM DOwN RANGE CARON FUNCTION Ill 1111t ill I Ii
003*|4 IT9SM DOwN RANGE ERROR FUNCTION II I &
004-04 17506M RANGE ERROR FUNCTION I I I
009-01 1 7T$J8 DOWN RANGE ERROR FUNCTION 2 2 2 2

t791)9 AZM ERROR FUNCTION FFe Fe7FPP prop pP FFO 79
003-12 I?$09M CROSS RANMO CRROR FUNCTION Ill 11111 Ill I Ill
003-14 17$09M CROSS RANGd CRRO4 FJNCTION It I I I
004-04 1T9o0N AZIMUTH ERROR FUNCTION I & 1 1
005-01 1TSOH CROSS RANOE ERROR fUNCTION 2 a 2 I

hI1O2L COMPUTER vILOCITY I FFp FFPepp VPP FF P Pp p

[4
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003-12 17502L COMPUTER VELOCITY X 111 11111 111 1 111

003-24 17502L COMPUTER VELOCITY X ii I 1 1

004-0' 17502L COMPUTER VELOCITY X 1 1 1 1

005-01 17502L COMPUTER VELOCITY X 2 2 2 2

17503L COMPUTER VELOCITY Y FFF FFFFFP FFFF FF FFF FF

003-1 17503L COMPUTER VELOCITY Y 111 11111 111 1 111

003-24 17303L COMPUTER VELOCITY Y 11 I 1 1

004-04 17503L COMPUTER VELOCITY Y 1 1 1 1

005-01 11T03L COMPUTER VELOCITY Y 2 2 2 2

17504L COMPUTER VELOCITY Z FFF FFFFFF FFFF FF FFF FF

003-12 1750'.L COMPUTER VELOCITY Z 111 11111 111 1 111

003-24 I7504L COMPUTER VELOCITY Z 11 1 1

004-04 17504L COMPUTER VELOCITY Z 1 1 1 1

005-01 17504L COMPUTER VELOCITY Z 2 2 2 2

175380 ALIGN GROUP RADIAL FFF FFFFF

003-12 175380 ALNMT GROUP RADIAL 222 22222

u03-24 175380 ALIGNMENT GROUP RADIAL 22

175390 ALIGN GROUP TANG FFF FFFFF 
E

003-12 175390 ALNMT GROUP TANG 222 22222

003-24 175390 ALIGNMENT GROUP TAN 22

175420 ALIGN GROUP AXIAL FFF FFFFF 
E

003-12 175420 ALNMT GROUP AXIAL 222 22222

003-24 175420 ALIGNMENT GROUP AXIAL 22

I7015T COMPUTER EXHAUST SSS SSSSSS 
E

003-12 17015T COMPUTER EXHAUST TEMP 111 11111

003-24 17015T COMPUTER EXHAUST TEMP 11

005-01 17015T COMPUTER EXHAUST 2

17528V YAW STEERIN3 51G FFF FFFFFF FFF7 FF FFF FF

003-12 17528V YAW STEERING SIG 111 11111 111 1 111

003-24 17528V YAW STEERING SIG 11 1 1

004-04 17528V YAW STEERING SINAL 1 1 2 1

005-01 17528V YAW STEERING SIGNAL

17T29v ROLL RESOLVER 510 FFF FF7FFF FFFF FF FF7 F7

003-12 17529V ROLL RESOLVER SIG 111 11111 111 1 111

003-24 tIS29v ROLL RESO.VER SIG 11 1 1 1

004-C4 17529V ROLL RESOLVER SIGNAL 1 1 1 1

005-01 17529V ROLL RESOLVER SIGNAL 2 2 2

11530V PITCH RESOLVER SIG FFF FF7FF7 FFF7 F7 F7F FF

003-12 17T30 PITCH RESOLVER 51G 111 11111 111 1 111

003-24 17530V PITCH PESOLVER SIG 11 1 1 1

0014-04 173OV PITCH RESOLVWR SIGNAL 1 1 1 1

005-01 175)0V PITCH RESOLVER SIGNAL 2 a a 2

17540V TEMP CONTROL AMP OUT FF FFPPFF 
I

001-12 17140V TEMP CTL AMP OUT 222 22222

00-214 17540W TEMP CTL AMP OUT 11

005-01 1 7540V TEMP CONTROL AMP OUT 2

17510V AZ4 REIOLVER SIG FoP F7PFFP PFFP7 PP 7 F PP

003-12 1,580V AIII4UTH RESOLVER 110 111 11111 111 1 111

003-24 11609 AZIMUTH RESOLVLR S14 11 1 1 1
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304-04 175e0V AZM RESOLVER SIGNAL I 1 1 1
005-01 17580V AZIMUTH RESOLVER SIGNAL 2 2 2 2

17510W ELAPSED TIME FFF FFFFFF FFFF FF FFF FF
003-12 1751lW ELAPSED TIME 111 11111 1 1 111
003-24 17510W ELAPSED TIME 11 1 1
004-04 17510W ELAPSED TIME 1 1 1 1
005-01 17S1OW ELAPSED TIME 2 2 2 2

17521X vERN ENGINE COF SIG FFF FFFFFF FFFF FF FFF FP
003-12 17521X VERNIER ENG CUTOFF SIG 111 11111 111 1 111
003-24 17521X VERNIER ENG CUTOFF SIG 11 1 1
004-04 17521X VERN ENG CUTOFF SIGNAL 1 1 1 1

17522X S ENGINE COF SIG FFF FFFFFF FFFF FF FFF FF
003-1Z 17522X SUS ENG CUTOFF SIG 111 11111 111 1 111
005-24 17522X SUS ENG CUTOFF SIG 11 1 1
004-04 17522X SUS ENG CUTOFF SIGNIAL 1 1 1

17527X PRE-ARM RELAY CLSD FFF FFFFFF FFFF FF FFF FF
003-12 17S27X PRE-ARM RELAY CLSO 111 11111 111 1 111
003-24 17527X PRE-ARM RELAY CLSD 11 1 1 1
004-04 17527X PRE-ARM RELAY CLSD 1 1 1 1

17537X ELEVATION WARNING RRR RRRRRR RNR A ARM A
003-12 17537X ELEVATION WARNING 111 11111 111 1 111
003-26 17537X ELEVATION WARNING 11 1 1 1
005-01 17537X ELEVATION WARNINO 2 i a

17570X STAGING SIGNAL FFF FFFFFF FFFP FF 7FF FP

003-12 1757OX STAGING SIGNAL 111 11111 111 1 111
003-24 17570X STAGING SIGNAL 11 1 1
004-04 1757OX STAGING SIGNAL 1 1 1 1

1T611X START COUNTDOWN ARR RRANRA ARM q NRR A
003-12 17611X START COUNTDOWN 111 11111 111 1 111
003-24 17611X START COUNTDOWN 11 1 1 1
005-01 17611X START COUNTDOWN 2 2 2

17612X ST FINE ALN-TRG MODE ARA RRRRRR AMR A ARN R
003-12 17612X START FINE ALNMT-TRIG MODE 111 1111i& I I 11
003-24 17612X START FIN' ALNMT-TRIG 100 11 1 1 1
005-01 17612X START FINE ALNMT-TRIG MODE 2 a 2 2

17613X Z AXIS VERT-FINE ALN AMR RRANRR RAR R ANR A

003-12 17613X Z AXIS VERT-FINE ALNMT 111 11111 111 1 111
003-24 17113X Z AXIS VERT-FINE ALNMT 11 I 1 1
005-01 17413X I AXIS VERT-FINE ALNMT 2 2 a 2

17614X FINE ALMNT COMPLETE Ron AANNRR RP ft RRAR A

003-12 17614X FINE ALNMT COMPLETE 111 11111 111 1 111
003-24 17414X FINE ALNMT COMPLETE 11 I 1
005-01 17614X FINE ALNMT COMPLETE 2 2 2

17415x COMPUTER TEST COMP NRA ANNRRR ARN N ARM A
303-12 17615X COMPUTER TEST COMPLETE 111 11111 111 1 111
003-24 17615x COMPUTER TEST COMPLETE 11 1 1 1
005-01 17415X COMPUTER TEST COMPLETE 2 2

17416X START 9 ACCEL OFFSET NANN ARAAN RRf R ARA N

g
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003-12 17616X ST X ACCELEROMETER OFFSET 111 11111 111 I 111

003-24 17616X ST X ACCELEROMETER OFFSET 11 1 1 1

005-01 17616X ST X ACCELEROMETER OFFSET 2 2 2 2

17617X ACCEL TEST COMPLETE RRR RRRRRR RRR A RNRR A

003-12 17617X ACCELEROMETER TEST COMPL Ill 11111 111 I 111

003-24 17617X ACCELEROMETER TEST COMPL 11 1 1 1

005-01 17617X ACCELEROMETER TEST COMPLETE 2 2 2 2

17615X IGS READY RaR RNARRM RRR A RRR A

003-12 17618X IGS READY 111 11111 111 I 111

003-24 17616X IG READY 11 1 1 1

005-01 17618X IGS READY 2 2 a 2

17619X 00 INERTIAL COMMAND RRR RRRRRR RRR f ARM f

003-12 17619X 00 INERTIAL COMMANO Ill 11111 111 I 111

003-24 17619X GO INERTIAL COMMAND 11 1 1 1

005-01 17619X GO INERTIAL COMMAND 2 2 2 2

17620X MGS INERTIAL Rft RRRRRR RRf f RRR f

003-12 1762OX MGS INERTIAL 111 11111 111 I I11

003-24 17620X MGS INERTIAL 11 I 1 1

005-01 17620X MGS INERTIAL 2 2 a 2

17621X ZERO G ACC COM4PLETE RMR RARRAR Rf f RNA ft

003-12 17621X ZERO Z ACCELEROMETER COMPL 111 11111 111 I 111

003-24 17621X ZERO Z ACCfLEROPETER COMPL A1 I I I
005-01 11621X ZERO Z ACCELEROMETER COMPL 2 2 2 2

17622X SCALE X PLUS IG RAft RRAR R I RA t f t

003-12 17622X SCALE X PLUS IG Ill 11111 111 1 111

003-24 17422X SCALE X PLUS 10 11 1 1 1

005-01 17622A SCALE X PLUS IQ 2 2 2 2

17623X SCALE X MINUS 10 RpR RIRRRR RRn f RRR ft

003-12 17623X SCALE X MINUS 10 111 11111 I11 I 111

003-24 17623X SCALE X MINUS IG 11 t 1
005-01 17623X S'ALE X MINUS 10 2 2 2 2

17624x START ZERO x ACCELEROMETER NRR RRRRRf Rft f RRf A

003-12 17624X START ZERO X ACCELERONETEP 111 11111 111 1 111

003-24 17624X ST ZERO * ACCELEROMETER 11 1 1

005-01 17624X START ZERO x ACCELEROmETER 2 I 2 a

17625X RETURN TO READY REG Raf AliAN AfNt A RRR f

001-12 17625X RETURN tO READY REO I11 12111 i11 1 Ill

003-24 17625X RETURN TO REAOY REG 11 1 1 1

005-01 1S625X RETURN TO READY RME 2 2 2 5

17626I RETURN tO READY COmo Raf RANAMR Raf f Rif f

003-12 17626X RETURN TO REAOY COMPLETE Il1 1111 111 M 111

003-24 71626X RETURN TO READY COMPLETE 11 I 1

005-01 1S626X RETURN TO READY COM O 2 ia

217627X 00 ON vERY MEMORY RRR RARRNA RRN f RRR f

003-12 17627X GO ON VERT MEMORY I11 12111 1 1 11

003-24 2767*X 00 ON vERY MEMORY 11 1 1 1

005-01 276217 00 ON VERT MEMGRY a a 2 2

17626X 00 ON AZIMUTH MEMORY ARR MRRRNR RRN f Raf

I _ _ ____
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003-12 17628X GO ON AZIMUTH MEMORY 111 11111 111 I 111
005-01 17628X GO ON AZIMUTH MEMORY 2 2 2 2

17630X GYRO A IN SAND RRR RRRRRR RRR R RRR
003-12 17630X GYRO A IN BAND 1il 11111 ill 1 11I
005-01 :7630X GYRO A IN BAND 2 2 2 2

17631X GYRO B IN BAND RRAR RRRRR ARMR RRR
003-12 17631X GYRO B IN BAND Ill 11111 111 I ill
005-01 17631X GYRO 8 IN BAND 2 2 2 2

L7013P FLAME DEFLECT AMB PRESS I F
034-nr 07013P FLAME DEFLECT AMd PRESS 1
036-12 L7O13P FLAML JEFLECT AMU PRESS I 1

L7014P FLAME DEFLECT AMB PRESS 2 F
034-OU L7014P FLAME DEFLECT ANd PRESS 2 1
038-12 L1O14P FLAME DEFLECT AMS PRESS 2 1

L7015P FLAME DEFLECT AMB PRESS 3 F
034-00 L7O01P FLAME DEFLECT AMB PRESS 3
036-12 L7o15P FLAME DEFLECT AMS PRESS 3 1

L7Oi P FLAME DEFLECT AMS PRtS3 4 F
034-O L7016P FLAME DEFLECT AMB PRESS 4 1
038-12 L7016P FLAME DEFLECT AMS PRESS 4 1

LTO61P MT SHIELD OUTSIDE PRESS 1 F

036-00 L761OP MT SHIELD OUTSIDE PRESS 1 1
037-01 L7601P Mt SHIELD OUTSIDE PRESS 1 1
036-12 LOboiP MT SHIELD OUTSIDE PRESS I I

L1AOZP M SHIELD OUTSIDE PRESS 2 F
03*-00 L7604P MT SHIELD OUTSIDE PRESS 2 1
037-01 L7602P MT SHIELD OUTSIDE PRESS 2 1
036-12 LIAO2P MT SHIELD OUTSIDE PRESS 2 1

M76O0N FMW LIFT-OFF CAMERA L 6
034-00 M7A04N FWD LIFT-OFF CAMERA 1 1
031-01 M7604M FWD LIFTOFF CAMERA 1 I
0)7-0; %7604N FWo i|FTOFF CAMERA 1 1

M76OSN AFT LIFTOFF CAMERA L
03-OO M7605O AFT LIFT-OFF CAMERA 1
0S7-01 MT6O0N APT LIFTOFF CAMERA 1
0)7-0) M76OSN AFT LIFTOFF CAMERA 1

47I21A SILO-LoP ACC[6 91 00
001-19 NT6P9A L/P ACCELN I it

R76)0A SILO-L/P ACCIL 92 00

001-19 4?1)OA LiP ACCE9L I it

P4T711A SILO-L/P ACCEL 69 00
001-19 NR4IA LIP ACCELN 3 11

RT7)ZA SILO-LWP ACCEL 9* 00

t i-•* -.• --
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001-19 N7832A L/P ACCELN 4 1I

N7833A 5ILO-L/P ACCEL 05 00 E

001-19 N7833A L/P ACCELN 5 11

Nla34A SILO-L/P ACCEL 56 00
001-19 N1834A L/P ACCELN 6 11

N1835A CRIB ACCELERATION a7 00 1
001-19 N1835A CRIS ACCELN 7 11

N7836A CRIB ACCELERATIOn #6 00
001-19 147836A CRIB ACCELN 8 11

N7a37A CRIB ACCELERATION .9 00
J01-19 N7837A CRIB ACCELN 9 11

N7838A CRIB .4CCELERATICN 01 00 E
001-19 NM83AA CRIB ACCZ.N 10 11

47S39A CRIB ACC!LERATIOM 01 00 a
001-19 N7839A CRIB ACCELN 11 11

N7140A CRIB ACCELERATION #1 00
001-19 N7T4OA CRIB ACCZLM 12 LI

N7842A SILO L/P ACCkLN 21

U01-06 N784iA SILO L/P ACCILN 21

N784 3A SILO L/P ACWCLN Z2
401-06 NT73'.A SILO L/P ALCELN 12

N7 864A SILO L/i 4( :4, T Z

001-06 NT844A SILO L/P ICC'LN 3Z

N7145A SILO L/P ACC[LN 14
001-06 N764SA SILO LIP ACCELM Z4

MIG46A SILO L/P ACCILN X1
001-06 NT646A SILO L/P ACCI6N XI

NT741A SILO L/P ACCILN Xl
001-06 N1647A SILO L/P ACCLLN X2

MTSAOA SILO L/P ACCILN XS
001-06 N14 1A SILO L/P £ACILM X)

N0I84A SILO L/P A(CILN h*

001-06 M1649A SILO L/P A 0CILM A6

0118016 L/P DMIVI MOTOR SF1 asa s sa
001-06 NSOIR LIP URIVE MOTOR SPIED ILL | 11[ I I1
024- N14180 L/P UMIvI( MOTOR 40 PO I 01
099-00 474104 L/P DRIVE MOTOR SPFl6 tLL It L

I
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M790S0 L/P DISPLACEMENT SSS s SS Ss
001-06 N19080 L/P DISPLACEMENT TIS 1 111 1 1.
0Z4- N79080 L/P OISPLACEMENT I 1 . 1
099-00 N7906D L/P DISPLACEMENT 11 I 1 111 1 1I

MSOA4F DRIVE MOTOR TORQUE SS S SsS s SS E
001-06 NTSO4F DRIVE 1OTOR TORQUE 11 1 ll 1 11
OZ4- N7SO94F RIVE MOTOR TORQOU 1 1 1
099-00 ISO4F CRIvE MOTOR TORQUE 111 I Ill 1 11

NT046J 81 INLET AIR REL HUM PP
003-01 N7O46J SI POD INLET AIR MUM 11

N76OSJ SILO UPPER RM P PPP
001-0 NT"S76J SILO UPPER NM N•UM 1 11

NTO47J IGLOO PM
001-0O N7167J IGLOO NM MUM

NTSOOJ SIL C0GPARTMINT AN P PoP
Ot I-(3 NT40OJ MSL COFT RM MU 1 111

NTIOIJ L/C EQUIPMENT AN

001-0 NISOIJ L/C EQUIP ON MUM
009-O) N7I01J L/C EQUIPMENT RM HUM

NTM02J SILO LOWER AN P PP
001-OS NMO02J SILO LOWER NM MUM 1 111
009-03 N760ZJ SILO LOWER NM HUMM

N7960L 7 IN. MOTION UP FAST
001-06 N719OL 7 IN. MOTION UP FAST

NT9OIL 7 IN. MOTION uP SLOW
001*06 N7961L 1 IN. MOTION UP SLOW

47942L 7 IN. MOT10N DOWN SLOW
001-06 N79S9L 7 IN. MOTI0 DOWN SLOW

N776IN TV CAMENA 1
099-00 41?*7N TV CAMERA I 111 11

X7?T4M TV CANMNA A

099-00 174AON TV CAMERA A I III 1 I

N??79N TV CAMENA I
099-00 N7749N TV CAMtAA I 1 Iall I I

NSON TV CANMEA 6
099-00 47?7O0 TV CAMERA 0 I III I 11

N?191N IV CArERA 6

099-00 17751N TV CANI A S|| I II

1TI8IN TV CAMMA 6
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099-00 N7752N TV CAMERA 6 L 111 1 1

N7753N TV CAMERA 7

099-00 N7753N TV CAMERA 7 11 1 11

N7754N LAUNCH CONSOLE RH LLLL6 LLL LLLLL LLLL

009-01 N7754N LAUNCH CONSOLE RH CAMERA 11111 li 11111 L111

U09-02 47750N LAUNCH CONSOLE RH CAMLRA IIIII I1 I 111 1 11

N1755N LAUNCH CONSOLE LH LLLLL LLL LLLLL LLLL

009-01 N7755N LAUNCH CONSOLE LH CAMERA 11111 111 11111 Il"

009-02 N7755N LAUNCH CONSOLE LH CAMERA 11111 11 I 11 I 1:

N1O35P TANK DIFFEqENTIAL P VVV V VVV

007-01 N4035P oIrwERENTIAL PRESS/GAGE/ 111 1 111

N7230P CRIB AMR PRESS I F I

C4O-03 N723OP (RiB AMA PRESS 1 1 1

N7231P CRIB AMS PRESS 2 F F a

;.O-03 N7231P CRIB As8 PRESS 2 1 1

N7232P CRIB AMB PRFSS 3 F F a

240-03 N?232P CAIB AMS PRESS 3 1 1

N1233P CRIB AMS PRESS 4 p P

040-03 N7233P CRIB AM6 PRESS 4 1 1

N7234P CRIB ASS PRESS F

040-0) NIJ2P CRIB AMS PRESS 5

N7235P CRIB AM$ PRESS 6 F F

)40-0) N72JSP CkI AMS PRESS 6

N0504R 62 POO AIR FLOW QUAD 2 DO 0 000 a

003-01 N7OSOR 62 POO AIR FLOW QUAO 11

003-12 N/05OR di PO0 AIR FLCW JuAO 2 1 I1L

024- NT105R ml 000 AIR FLOW UUAQ I ILL

N?1)SR 52 POO AIR PLOW QUAD 3 P ooo

003-14 NISSR Si POO AIR FLOW QUAD 3 1 III
024- NTLSSR SI POO AIR FLOW QUAD J 11

N41S4R 402 VENT 0

001-0) NI6S4R QOR VENT GAS PLOWRAt| I

M76SRA IF 401 41 EXHAUST

001-05 N7154R AMSt FAN 40.61 XHS? FLIRT

N76564 XMNS PAN I0 XHSt FLI/RT

001-O N141$6 RHAT PAN 30 RMIT FL/1?

N19425 LOAD CELL QUAD I L/P

O0I-06 N119*1 LOAD CELL gWAD I L/P

N?961$ LOAD CELL QUAD A LIP 
£
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001-06 N7963S LOAD CELL QUAD 2 LIP

N7964S LOAD CELL CIJAD 3 L/P
001-O0 N71964 LOAD CELL aUAD 3 L/P

%79655 LOAD CELL QUAD 4 LIP
001-06 N7965S LOAD CELL QUAD 4 LIP

NT7032? 5UIDANCE POD EXHAUST S
005-01 N7032T ',UIDANCE POD AHST TEpMP

N7046T 9Z AIR INLET TEMP QUAD 2 0 O0o
003-12 470411T S, AIR INLET TEMP QUAD 2 1 1
024- M7041T OW AIR INLET TEM QUAD 2 111

NTIST 8I AIR At RH MEAS SS
003-01 NTi$4T 01 POD AIR INLET TEkP 11

N7155T 52 AIR INLET TEMP QUAD 3 0 000 O
003-12 NTIS1T 82 AIR INLE? TEMP QUAD 3 1 1
024- 471S6T 32 %IR INLET TEMP QUAD ) iii

1T7159T VEKT SYS GOX * ELBO 0
001-0) 4T7S9T VENT WOX TEMP * ELSOW 1

N716or VNT SYS GOX 0 FAN IN 0
001-03 NII0T VENT (.QX TEMP 0 FAN INL 1

NT1lST VNT SYS DOX * GAT IN 0

Owl-O) NT|751 VENT G.QX TEMP 0 GATE INL

N7579T AIR DUCT IN T Tt
001-05 NISTIT AIR DuCT INLET TEMP I III

N?1eOT AIR DUCT OUT T tT
001-A 1 N7SIoT AIR JuCT NTLET TEM I1I

1415411 SILO 0 II LVL*I TTT
001-0S P4751T SILO QUAD 4 LVL I ITEP III

NP47$T SILO 13 II LVL-J T TY
001-09 N7562? SILO 2UAD 2 Lv J •M, lit

N01711 SILO 0 II +VL-1 'TI
001-0 N75tI) SILO QOA* Z LVL S TtMP lit

?5614? SILO 0 II LVL-* ?Tif001-0 NI$47. SILO QUAO I LVL 4 TIMP 1 III

NISIS1 SILO 0 II LWL-S TTt
001-O0 4t70T S*LO WUAD I LvL S VIp III

P41565 SVLO 0 II LVL-6 ??
001-OS N47146 SILO QUAD J LVL 5 liMP lit
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N7567T SILO 0 11 LvL-1 ITTT
301-05 N7541T SILO 3LUAO Z LYL 7 TEmP 11

N?5a8r SILO 9 11 LVL-8 I ITTI
301-05 N1563T SILO QLUAO 2 Lift A TEm I Il

N7389T mT REC WATER IN F 00
C.31-O5 47509T MT AELCOVER "10Q IN TENP I III

N7590T ELEt: BLR WATTA W4.1 I 000£
001-05 ?47590T ELEC 1JILER mZ0 OUT TENP L III

Pe7597T NIL'COM LV6-1 I ITV
001-05 M7537t NS% ,CWiT t.VL I TLNm1 11

147594T M3L (COOP LVi.-2 V ITT
031-05 141594T MSL CNPW! 6V.W 2 TEMP1 11

'47599T '!LCCKV LVi.-1 T TIT
011-15 4 75'191 MI~L (,;NPT ý.VL ) TE%* I III

4 10007 ML.L 'Z000 IVL-46 I I T
001-0) N761,01 M5L C3PT LV. 4- ?ENO I III

N 76011I PidI ('3M LvL.-9 I TIT
001-0 0476011 NIL COAF? Lvi. S TIMP III1

'17*0I? NIL C000 LVL-6 I ITT
301-05 N76QdT 04i .L (L0P? LVi. f TEM4P 1 :11

47603T N41L COMP Lv6I.. T IT?
041-05 '176011 N'IL (QAPT LVi. I YEMP I III

M176046? NIL COMO Lvf6.8 I TIT
001-05 N,84 6TI N&I. L ( T Lvi. I TEMP III

41140S? 0y5T'St AIR OUT tIT
001-05 N 1?vST Wit'1 SIP AIM 0AUT VE. I

14?Bu6T COOLINMG ToleMao 1114I
001-OS N160*0F COOL',1M TWA "IQ0 IN Ttop

N7i07T NSL COOP AIR sUoP'LY ? if?
001-06 P!6?" 44 NL ONRY AIR bUWPLV I(" I its

N7620T "J M0EA1T 04CLAINM9 P 00
301-05 411*20? $440 Mt4? M(uAIMI T1MP40 III

471141 ItLIC EQUIP AIR INt 01PO
001-05 N4111 tLCI tWNIP AIR IN I TIMP
009-0) 416,411 lLC? 114-10 AIMIN 10 1 Tt6MP

11102,11 11IC Ef.jIP AIM IN1 014*
001-0% ~Ieadi 1601 t4U10I AIM IN 1IfW 1M !4-4 -
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.)9-03 1762ZT ELCT £rýi..' AIR I14 TM

'71t23T EL;- Z-uIP AIR IN 03 PPp
:11-05 'T7623T .LCT ESUI•' AIR IN 3 TEMP 111

M7-03 '623T ELC.T EUIP All IN *3 TEMP

R7624T ELEC EQUIP AIR IN 04 PPP
01-05 47,24T ELC

T 
EQuIP AIR IN 4, TEk4P

)09-03 M7624T -LCT EQuIP AIR IN 44 TEMP

P47,25T ELEC EQUIP AIR IN 0$
:;01-05 N•625T ELCT EQUIP AIR IN 5 TEMO 11

009-0$) 47625T ELCT EQUIP AIR IN 0$ TEMP

447626T ELEC EQUIP AIP. OUT l PIP

001-0S M76261 ELCT EQUIP AIR OUT 1 TEMP 111
ý09-0) N7626T ELCT EGUIP AIl OUT 01 TEMP

N1427T ELEC EQUIP AIR OUT 02 >P.
C,1-,5 M76211T CLCT EQUIP AIR OUT 2 TEMP 111

9-'3 44627T ELCT Lt'.juIP AIR W T 02 TLmP

1626?T ELEC EQUIP AIR OUT *3 *9*

))1-05 476 2 T ELCT EQ.JI@ 1li OUT I TEMP lit
039-03 047624T LLCT EQUIP AIR OUT 0$ TEMP

M7429T ELEC EQUIP AIR OUT 9 Pop
301-0) NTAi2IT , LCT EQUIP A;i OUT 4 TE4P lit

009-0• •6729T ELCT EQUIP AIR OUT 84 TEMP

N763OT ELEC EQUIP AIR OUT 05 pop
001-0$ N7630T 1 LCT CQUIP A.R CIUT TEMP 11
009-O N7630T EL.T EQUIP AIR OUT f9 TEMP

p7*1,lII POD AIR COND M20 IN TI F DOC
01-05 N7641T P00 AIR CON3 1420 IN TEMP 1 1,0

351-01 N76•IT POO AIR C'OM4O 120 IN TEMP 11

K764ZTT POO AIR CO0 0420 OUT IT P DP'§O
001-05 P7642t POO AIR CONO 1420 OUT TEMP 1 11
003-01 NP642T PO0 AIR COMO 420 OUT T(MP it

N766)f Cc t0 COLD '120 OUT
001-05 14764$) COOL COIL 10 140 OUT TlMP

1644,T CC 40 COLD Mac OT T TI?

001-0 47$44t COOL. COIL 40 Mac0 OUT TEMP I 111

N7445T CC 41 C"OL Ma4o OUT 7
001-O N1445? COOL. COIL 461 14O Old TIIP 1

9?646T "C 40 NOT '20 IN T TYT
001-00 41646T MIAT COIL 40 140 IN TEMP I III

4?64?? MC 4 140? NO 20 OUT T TTT
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001-0 N7647T HEAT COIL 0 H20 OUT TEMP I 111

N764'T WCu 50 H20 OUT T TTT
)01-05 N7449T *CU 50 H20 OUT TEMP 1 111

N7650T WCu 50. 51 H20 IN T TTT
CGI-OS N7650T WCU 50.,1 H20 IN TEMP 1 111

N7161T LCC COLD H20 OUT
001-05 N1651T LCC COLO M20 OUT TEMP

N7746T COOLING TOWN H20 OUT
001-O5 7714T COOLING TWR H20 OUT TEMP

N7807T L/C EQUIP AIR RETURN
001-05 N7807T L/C EQUIP AIR RETURN TEMP
009-03 NT7O7T L/C EQUIP AIR RETURN TEMP

NI370V TRL WIRE NOISE 1 r*
034-CO NI170V Twu NOISE 1 1 1

NTOO2X SELECT A BUTTON RRRRR RRR R RRR A RR
006-01 NT0OZ SELECT A BUTTON 11111 111 1 111 1 11

N7003X SELECT B BUTTON RRRRR RRR R RRR R RR
006-O1 N7003X SELECT 8 BUTTON 11111 111 1 111 1 11

N7024X START BUTTON RRRRR RRR N RRR R RR
010-0* N7024X START C/O BUTTON 1111 111 1 111 1 11

NTOZ7 X COMMIT START BUTTON RRRRRR RRR R RRR R RR
007-0 N7028X COMMIT START BUTTON 2 222 111 1 111 1 11
010-Q6 N7028X COMMIT START BLTTON 11111 111 I 111 1 11
024- N70zsX COMMIT START BLTTON I I I 1

N7030X ALARM RESET SWITCH RRRRR RRR R ARR R RR
006-01 N7030X ALARM RESET SWITCH 11111 111 1 111 1 11

N7042X START AbORT SWITCH RRRRR RAN A RRR a RR
006-01 NTO42X START ABORT SWITCH 1111 11 1 i111 1 11

N7O46x DOORS OPEN RAN f RAN ft RR
001-07 N7046X DOORS OPEN 111 1 111 1 11

NTO4TX DOORS CLOSED RR f R ftN R AR
001-01 N7047X DOORS CLOSED 111 1 111 1 11

NTISOOX ZONE CHECK LS CLSD RA f RitR R RR
001-06 NT5OOX ZONE CHECK LS CLSO I11 I Ill 1 11
003-02 NTBOOX ZONE CHECK LS CLSD 111 I 111 1 11

N7S01X 1000 IN. LS CLSD RRR f RNRR it R
001-06 NTSOIX 1000 IN. LS CLSO 111 I 111 1 11

NTSO2X HI SPEED DECELN SW CLSD RRR f ARi f RN
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001-06 N75O2X HI SPEED DECELN SW CLSD 111 I 111 1 11

N7503X UPR OVERSPEED ZONE LS CLSO RRR f RRR A RR
001-06 N7503X UPR OVERSPEED ZONE LS CLSD I11 1 I11 1 11

N7504X OVERSPEED SENSOR ENERGIZED RRN A AtRM ARf
001-06 N75O4X OVLRSPEED SENSOR ENERGIZED 111 1 111 1 11

N750SX RIO VLV CLSD RNA A RNA A AN

003-02 N7505X B/O VLV CLSD 111 i 111 1 11

N7506X OP NOT LOW RRR A RRR A RR
003-02 NT506X OP NOT LOW 111 1 111 1 11

N107X MSL LIFT COMMIT START RNA f RNRR A RN
009-02 N7507X MSL LIFT COMMIT START 111 1 111 1 11

NTSOBX AUTOMATIC PRESSN RAN f RARR A A
009-02 N7508X AUTOMATIC PRESSN 111 1 111 1 11

N7509X READY FOR COMMIT RRR A RRR A AR
006-02 N7509X READY FOR COMMIT 11i 1 111 1 11

'175lOX PWR TO INrERNAL RNA A RNA f AR
007-03 Ni75OX PWR TO INTERNAL 111 1 111 1 11

NTSlX PWR TO EXTERNAL RNA R RNA A AN

007-03 N7$11X PWR TO EXTERNAL 111 1 111 1 11

N7512X COMMIT LOCKUP fRR f RRM R AR
009-02 N7512X COMMIT LOCKUP 111 1 111 1 11

N7513X MSL LIFT DOWN & LOCKED RRR AR AR f RN
001-06 N7513X MSL LIFT DOWN & LOCKED 111 I 111 1 11
006-04 N7513X MSL LIFT DOWN & LOCKED 111 1

N7514X AUTOPILOT ON AMBER ARM A ARtM Rot
006-02 N7514X AUTOPILOT ON AMBER 111 1 111 1 11
007-02 N7514X AUTOPILOT ON AMBER 111 1 111 1 11

N7515X LWR FUEL TANK PRESS RAR R ANN h Af
003-02 N7SLSX LWR FUEL TANK PRESS 111 1 111 1 11

N7516X RAISE FUEL TK PRESS fRM f RAf ft Af
003-02 N7516X RAISE FUEL TK PRESS 111 I 111 1 11

N7517X GUID FAIL MARGINAL Ra f Rf R
003-12 N7517X GUID FAIL MARGINAL 111 1 111

M751XB AUTOPILOT FAIL MARGINAL RNA R Raf A AN
007-02 N751aX AUTOPILOT FAIL MARGINAL 111 I 111 1 11

N?519X FLT PROGRAMMER SAFE RAR f RAR t RR
007-02 N7T19A FLT PROGRAMMER SAFE 111 1 L1i 1 11
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N752OX INSTR AIR 6ELOW 50 RRR R RRR R RR

003-0
5  

N7520X INSTR AIR BEL(; •0 111 I 111 . 11

N7521X AUTOPILOT FAIL RAN R RAN R RR

007-02 N75211 AUTOPILOT FAIL 111 I 111 1 11

N7522X HE VLV 14 OPEN RRN N RRR R AN

003-03 N7522X HE VLV 14 OPEN 11 I 111 1 11

N7523X OC AT MSL 
RANN RRA A RR

oo7-03 N75Z3X OC AT fISL III 1 I111 1 11

N724X R/v SAT TEMP NNR A ArN I RR

003-14 N7524X R/V WAT TEMP )11 1 1I 1 11

M7525'. VEMT HE BTL IRN N RAI N RI

003-04 N7525X VCNT HE BTL 111 1 111 1 11

N7526X HYO PRESS RNA NA ANR RA

003-0 N7526X HYD PRESS 1 111 11

M7527X GUIDANCE FAIL RM RAN

003-12 N7527X GUIDANCE STAN06Y 111 1 111

N752SX MSL LIFT UP & LOCKED RNAN MAR N AN

001-06 N7752X MsL LIFT UP & LOCKED ILL I ILL1 1

009-02 NT52SX MSL LIFT UP & LOCKED 111 I 111 1 11

N7529X PNEU INTERNAL GREEN Ann NRAN N RR

003-02 N7529X PNEU INTERNAL C5REN ILL I I11 1 11

;06-02 N1529X PNEU INTERNAL GREEN II1 I ILL 1 11

NTSJOK PNEU PH I AMBERN AN N ANR N RN

003-02 N7$JAX 4NE.U PH 2 AMBER ILL 1 ILL I 11

001-02 NTSJOX PNLU PH 2 AMNL1

NS3IE HE LOAD AM1ER Nan N RN N AN

001-02 N15JIX H(L LOAQ AM13ER III I ILL 1 11

003-03 N7S11X ME LUAU AMnER III I 1II I It

000J-4 NT1XIA HE LOAD AMULN 111 I ILL L 1I

006-02 NSJIX HE LOAD AMOIR III I Lit 1 11

NT|Xix PROGRAMMER ARMED AMGBER oNN N oN N No

007-2 NS)JX PRQ,.RAMftR ARMLO AM4ER ILL I Lit 1 Is

NfjjX ENGINE START AMBER MRa N NAN iN N

004-0 NS))g ENGINE START AMBER ILL I ill I It

04753%t 4UIDANCI COMMIT NMAN Ra*No

003-1 M75i4A (IDuAN(g CIQMMIt ILL I Lit

NiSIj PwN INTMRMAL 4RWItI aNl N ARA RNM

006.01 NIS15X PwR INTERNAL QUIEN ILI I ll1 & II
0L4- N/SJ% PWR INTERNA6 4"tRIN I I 1 1

N75369 AUTOPILOT Tist AMEN NRAN i ANN N RN

!
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oo0-02 N7533X AUTOPILOT TEST AMBER ii 111 11

M7537X GUID READY AMPBER Rftf Rt RRA

003-12 147537X GUID READY AMBER11 111

N7964X MISSILE AWAY ft ft t ft m A

024- N7984X MISSILE AWAY I1 1
034-00 M7944X MISSILE AWAY 1I

141945X MISSILE ON STAND ft R
014-00 97985X MISSILE 0#M STAND I

P71379 61 PUMP SPEED LO
010-10 P71137S 61 PUMP SPEED LO

P71168 82 PUMP SPEED LO a

011-10 P71388 62 PUMP SPEED LO

P1529D SUS MAIM LOX VLV P05 F
036-00 P15290 SUS MAIN LOX VLV P05 1
0)7-03 P1529D S MAIN LOX VLV P05
031-08 P15290 SUS MAIM LOX VLV POS1

P18300 SUS FUEL VLV P05 FE
034-00 P18300 SUS FUEL VLV P05 1
037-03 P18300 SUS FUEL VLV P05 1
036-06 P1830D SUS FUEL VLV P01 1

P12060 SUS ENO LOX DOME P F e

03lb-00 P12060 SUS ENG LOX DOME1 1
0)7-03 012060 SUS ENO LOX DOME1 1

P12060 Si ENO LOX DOME P F
0)4-00 012080 61 ENO LOX D04E 1 1
017-03 P12080 51 EN4S LOX DOME I 1

P12090 63 ENO LOX DOME F

016-00 P12090 62 ENO LOX DOME
037-0) P12390 62 ENO LOX DOME I

P1002P 61 FUEL PUMP INLET FpP F FFF it F
P01O0P 61 FUEL PUMP INLET 555 3 $53 s S

007-04 010020 61 FIJEL PUMP0 INLET PRESS 1 1
074- 01002P 51 #UJEL PUMP INLET PRESS11 11
0114-00 P100ZP #I FUEL PUMP INLET PRESS
0)7-01 P10020 61 FUEL PUMP INLET PRESS I I

PI006P sus Tma CHAtErm Pocss D
P10060 tU6 THR CHAMIER PREjSS

034-00 01006P $US THR CMAMSEN PRESS
037-03 P1004P $US THR CMAM6Ift PRE2SS

01034P 82 FUEL PUMP 011CM 15 655 1S S
PIO)SP 62 FUEL PUMP O25CM FFF F FFF F F

007-06 P1016P llý FUEL PUMP 021CM O8fil III I III
024- PI01SP 42 FuEL. PUMP 025CM PRESS11 1
034-00 -91034P 62 FUEL PUMP 011CM pbUs$
@37-03 P10360 82 FUEL PUMP 025CM PRESS
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P1039P B1 FUEL PUMP DISCH FFF F Fro F F E

007-06 P1339P 81 FUEL PUMP 0ISCH PQESS 111 I 111

024- P1039P BI FUEL PUMP 0ISCH PRESS 1 1 1 1

034-00 P1039P 6I FUEL PUMP OISCH PRESS 1 1

037-03 P1039P 51 FUEL PUMP DISCH PRESS 1 1

P1056P SUS LOX PUMP INLET PRESS F F F F F F E

024- P1056P SUS LOX PUMP INLET PRESS 1 1 1 1

034-00 P1056P SUS LOX PUMP INLET PRESS 1 1

037-03 P1056P SUS LOX PUMP INLET PRESS 1 1

P1OS9P 52 THR CHAMBER PRESS 0 D

P1059P 52 THR CHAMBER PRESS F F

034-00 P1059" 82 THR CHAMBER PRESS 1 1

037-03 P1OS9P 82 THR CHAMBER PRESS 1 1

P1O6OP 81 THR CHAMBER PRESS D 0

P1O0OP 81 THR CHAMBER PRESS F F

034-00 PlO6OP 81 THR CHAMBER PRESS 1

037-33 P1060P 81 THR CHAMBER PRESS 1 I

P1o91P 61 LOX INJ MANIFOLD PRESS F F E

034-00 P1091P 81 LOX INJ MANIFOLD PRES I I

017-03 P1O91P 81 LOX INJ MANIFOLD PRESS 1 1

P1092P 82 LOX INJ MANIFOLD PRESS F F E

034-00 P1O92P 02 LOX INJ MANIFOLD PRESS 1 1

037-03 P1092P 82 LOX INJ MANIFOLD PRESS 1 1

P7105P TCU CTL MANIFOLD FFFFF I

010-03 P7105P TCU CTL MANIFOLD PRESS 11111

010-07 P7115P TCU CTL MANIFOLD PRESS 11111

P7106P TCU INLET LOX PRESS FPFFF t

010-03 P7106P TCU LOX IN PRESS 11111

010-07 P7106P TCU LOX IN PRESS 11111

P7107P TCu LOX FILTER IN FFFFF

010-03 P7107 TCU LOX FILTER IN P4KSS 11111

010-07 P7107P TCU LOX FILTER IN PRESS 11111

P7108P LOX L/P DiSC IN PRES FFFFF PFp F pro P PP 9

010-03 P7IOSP LOX L/P OISCON IN PRESS 11111 111 1 111 i tI

010-06 P7108P LOX LIP DISCON IN PRESS 11111

010-07 P71O6P LOX LIP DISCON IN PRESS 11111

01O-08 PlIOSP LOX L/P DISCON IN PRESS 1111t III

* P71OSP LOX L/P DISC IN PRESS 1 1 1 1

P7ISP MAIN LOX LN DRAIN Pot FPFPP

. P50713P MAIN LOX 61NI DRAIN PRESS 11111

PIISP 81 GAS GEN COMBUSTOR PRESS F P

034-00 P1ISSP 01 GAS (EN COMBUSTOR 04ESI 1

0)7-0) P1155P It GAS GEN COMSUSTON PAL5$ I

PI1140 82 GAS GMN COMOUStOR PRESS P P

* 034-00 P11840 8d GAS GEN COMWISTOR PREIS 1 I

0317-03 P1184P 82 OAS GEN COMBUSTOR P~RI5 1 1
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PIZOOP ENG COMPT AMS P4ESS F
034-00 P12OOP ENG CCMPT AMB PRESS 1
1)7-01 P1200P ENG COMPT AMO PRESS 1

P1337P SGG LOX INJ MANIFOLD PRESS F F
034-00 P1337P SGG LOX INJ MANIFOLD SRESS 1 1
0)7-03 P1337P S GO LOX INJ MANIFOLD PRESS 1 1

013S1P SUS LUBE OIL MANIFOLD PRESS F F
034-00 P1351P S LOX INJ MANIFOLD PRESS 1 1
037-03 P1351P S LOX I1J MANIFOLD PRESS I 1

P1463P S GO FUEL INJ MAN PRESS F
0)4-00 P1463P S G5 FUEL INJ MAN PRESS 1
0)7-03 P1463P S GO FUEL INJ MAN PRESS I

P7T46P ON2 STORAGE TK 0ISCM FFFFF
CMI-12 P75440 GN2 STOR TK D|SCM PRESS
(0.O-0 P7944P GNZ STOR TK O1SCM PRESS 11111

P75490 LOX STORAGE TANK ULL S $SSSS SI $S 55 S $5
0OI-0S P75490 LOX STOR TIC ULLAOt PRESS 1

OT-OS P7549P LOX STOR TX ULLAGE PRESS III 1 Il
010-01 07549P LOX STOR TK ULLAGE P4EsS 1I111 1 1 1 11
010-02 P1549P LOX STOR TK ULLAGE PPFSS 11111 111 1 111 1 11
010-03 P7949P LOX STOR TK ULLAGE PRESS llll III I III I )
010-04 P79490 LOX STOR TK ULLAGE PRESS lll1 111 1 111 1 11
o00-O0 P79490 LOX STOP TX ULLAGE PRESS 11111 111 1 1 11
010-0 P7949P LOX STOR TK ULLAGE PRISS 11111
024- 0?549P LOX STOR TK ULLA4A PRESS 1 1
099-00 P79490 LOX STOP TK U6JLA0 PRESS 11111 111 1 111 1 11

P7S4P LOX-$T TX TO MSL OP 111$5 M S LS S SS
007-0 P0764P LOX STOR TK TO NSL OP III III I III 1 11
010-01 P7%64P LOX STOP TK TO MSL OP ll1
010-03 P7564P LOX STOR Tit TO NIL DP 1lll 111 1I III I it
010-04 P7S64P LOX STOR TX TO NIL OP 11111 111 1 111 1 11
013-06 P75010 LOX STOR TK To 4Js OP 11111
010-07 P75640 LOX STOP TX TO MSL OP 11111
099-00 075*•4 LOX STOP TK-MNL OP 11111 111 1 111 1 1

P7565P LOX XFIR LIN( TO NIL FPFFF
010-01 P756SP LCE IFtR LINE TO N$L PRESS I1111
010-03 07500P LOX XF1I LINE TO MNI PRESS tll1
010-06 0756P4 LOX XPIR LINE TO NIL PRESS 11111
010-07 076S1P LOX IPER LIN& TO MN" PRESS 11111

P7$647 FUEL TANK ULLAOI PilIS
011-01 P7167FPFUEL LVL TA04K ULLAGI PRISS
011-09 P19670 FUEL LVL TANK ULLAQG PillS

179701 LOX IN TO IL1V Disc FOFFO PUP
010-01 P77410 LOA TO L/0 OISCo IN *01!$ 11111
010-01 P7111P LOX TO L/P OINCOM IN PRP9% 11111 III
flO-O5 P0176P LOX TO L/P OI10ll IN PRESS 1S11
010-0 0?7711P LOX TO L/P 01CON IN Pi 11 11111
010-0 P7074P LOX YO L/P DWIOtO IN PRESS 11111

P?642P OP 04 LOX TANK MII1
010-01 1T04,1 MSL LOS TANK OP 11111

I - . .. . . . . . . . .... .. - I II I hil i . . .
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010-03 P7682P M4SL LOX TA4K OP 11111
010-04. P7652P MSL LOX TA4K OP 11111
010-06 P7682P -SL LOX TK DO 11111
010-07 P7682P MSL LOX TANK DO 11111

P7668P GNO FUEL PUMP' OUT PRESS
011-04 P7688P GNO FIuEL PUMP CUT PRESS

P7669P G1N0 FUEL PUMP IN PRESS
011-0' P7669P' GPID FUEL PUMP IN PRESS

07690P GNO FUEL FILTER DOP
011-01 P7690P GNO FUjEL FILTER OP

P7691P FUEL FILL LIN! IN PRESS
011-01 P7691P FUEL FILL LINE IN PRESS
011-0'. P7691P FUEL FILL L14E IN PRESS
011-05 P7491P FUEL FILL. LI4E IN PRESS

P7692P FUEL FILL LINE PRESS * L/P
011-01 0769ýP FILL LINE POEF7A-LPO!.'
01L-04 P1612P FILL LINE 04E55-LhI 0ISCC4

011i05 01690P FILL LINE PPkis-L,'P OISCON

P7693P FUEL FILL LINZ PRESS I ROO
011-01 P7693P FILL LINE PRESS * 4-0-0
011-04, 0760'3P FILL LINE 0PPt,5 * R-0-0
011-05 P76930 FILL LINE PRESS 6 4-0-u~

07696P LOX TOP LINE R00 hSSSS
010-01 P7696P LfUX TOP LINE PRESS 0 01-0-0 1,1111

010-0) P7696P LOX TOP LINE POE$$ 0 4-0-'0 11111

01,3-06 P7606P LOX TOP LINE ORE$% 0 3-Q-0 11111
010-07 07696P LOX TQP LINEC PRESS 6 K-Q-0 11111

P07691 MAIN LOX LINE 6 000 PofFF

010-01 PYOXTP MAIN LINE PRESS 6 Q-0-0 11111

00Q-03 074970 MAIN LINE PUT'ý1 0 R-0-0 11111

010-06 P?709?P MAIN LINE P~i$1 6 4-0-0 11111

P76990 MAIN LOX FILTER 00 00000 000 0 000
010-01 P76990 MAIN LOA FILTER OP 11111
010-of P07990 MAIN LOX FIL~TR 00 11111 111 1 M1

010-06 P7699P MAIN LOX PILTkO OP 11111

077000 LOX PAPIO LD VLV 00 FPFPPP
010-01 07700P LOX RAPID LO VLV UP111
010-01 P7700P LOX PAPIO LO YLY ',P111
010-06 P?700P LOX RAPIO LOAO VLV OP 11

071010 LOW FINE LD VLV 0P Porto

010-01 077010 LOX FINE LO VLV 00 11111
010-01 P17010 LOX FINE LO VLV OP 11
O01-0. O'TOIP LOX FINIK LOAO VLV 90111

P7J60M LOX DRAIN VLV OP FPorPto

010-01 P7106P LOX UXAIN VLV 00 11111

MotTP LOX FILL FILT(Q 00 PFPFP
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010-03 07707P LOX FILL FILTER OP 11111

PT709P LOX TOP TK ULLAGE SSS5 SS S SSS S 5S E

P1709P LOX TOP TK ULLAGE FFFFF FFF F FFF F FF

007-05 P7709P LOX TOP TK ULLAGE PRESS 111 111 1 111 1
010-02 PTTO9P LOX TOP TK ULLAtk PRESS 11111 111 1 111 1 11

010-03 P7T09P 'OX TOP TK ULLAGE PRESS 11111 111 1 111 1 1

010-04 PTTC9P LOX TOP TK ULLAGE PRESS 11111 111
010-06 P7709P LOX TOP TK ULLAGE PRESS 11111
010-0? PT7TP LOX TOP TK ULLAGE PRESS 11111

024- P77090 LOX TOP TK ULLAGE PRESS 1 1 1 1
099-00 P7709P LOX TOP TK ULLAGE PRESS 11111 111 1 111 1 11

PT71OP ONO LOX TK P
m

ESI LN FFF'F E

010-0) PTT1OP LOX STOR TK PRESH LINE 11111

PT711P LOX TOP TK PRESS LN FFFFF

010-0) P7711P LOX TOP TX PRESN LINE 11111

P79Q'P 81 LOX PUMP INLET ISS5I

010-0) P907P 81 LOX PUMP IN PRESS 11111
010-06 P7907P &I LOX PUMP IN PRESS 11111

P7909P FUEL VLV Fl IN PRESS

011-01 P7909P FUEL VLV Fl IN PRESý

011-04 0790QP FUEL VLV FL INLET PRlS$
011-05 P7909P FUEL VLV FI INLET PRFSS

P7911P FUEL PRESN TK OISCH PRESS

011-0$ P?911P FUEL PRES1 TK DISC4 PRESS

P7913P LOX FINE LV LI IN S 1S11 S11

P7913P LOX FINE LV LI IN poFlpF FoF

010-01 P7913P LOX FINE LO IN ORt55 11.

010-01 P11130 FINE LO VLV Ll IN PRF&$ 11111 111

010-06 PT913P LOX FINE LD VLV L-1 IN 111i1

P791gP LOX RAPID LV 62 IN FPF F£

010-01 P19I1P RAPID LO VLV '2 IN PRESS 11111

010-06 PT914P LOX RAPIO LO VLV L-1 IN 1lll~
010-07 P791fP RAPIO LO VLV L6- IN PRESS L1111

OTIISP LOX DRAIN VLV L16 IN FOPFF

010-0 P7915P LOX DRAIN VLV Li1 1I PRNES 11111

P79160 LOX ORAIN VLV L-16 OUT PRe•
010-01 P7916P LOX DRAIN VLV L-16 OUY PORS

P7917P LOX STOR TK FV 0? IN FpFPF t

030-09 P?91?P LOX StOG TK FILL V6V L? IN 1IItM

PT972P LOX TI PRMSS VLV 11, FFFP
010-0) P7972P $tO0 TX PRISN VLV I4 PRESS 11111

P1|1OR LOS TOP FLIRT VNTU|I 00000 000

P71O4R LOX toP FL/RT VNTIRI FPFpF FpF

010-01 P710oR LOX TOP FL/RT VENTURI 11111
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010-03 P7104R LOX TOP FL/RT VENTURI 11111 111
010-0* P7104R LOX TOPPING FL/RT VLNSTRI 11111 I11
010-06 P7104R LOX TOPPING FL/RT vENTURI 11111

010-07 P7114R LOX TOPPING FL/RT VENTURI 11111

P7IO2R LOX TOP BLEED FL/RT WasI8 aBs

P7109R LOX TOP BLEED FLIRT FFFFF FFF E
010-01 P7109R LOX TOP BLEED FL/RT 11111
010-03 P710oR LOX TOP BLEED FL/RT lllll 111
010-04 P7109R LOX TOPPING BLEED FL/RT 11111 111
010-0 P7109R LOX TOPPING BLEED FL/RT 11111
010-07 P7109R LOX TOPPING BLZEO FL/RT 11111

P7569R OND FUEL S'JPPLY FLART
011-01 PTS69R ONO FUE. SUPPLY FL/RT
011-04 P7569R ONO FUEL SUPPLY FL/RT

P7113T TCU LOX IN TEMP SS$S$
O00-03 P1113T TCU LOX INLET TEMP 11111
010-06 P7113T TCU c.OX IN TEMP 11111
010-07 P7113T TCU LOX INLET TEMP 11111

P7114? LOX TOP L/P DIL IN $S$$S a
010-01 P7114T LOX TOP L/P OISCON IN TEMP 11111
01-03 P711?4T LOX TOP L/P DISCON IN TEMP 11111
010-00 P11?4T LOX TOP TEMP * L/P 0ICON 11111
010-07 P7114T LOX TOP L/P OfVCOM IN T(NI 11111
010-05 P71*4T LOX TOP L/P O:LCON IN TE[0 11111

PT134T S1 LOX PUKO INLET 5551 It

010-01 P7134T 51 LOX PUMP IN TEMP 11111
010-0) P7134T I1 LOX PUMP IN TEMP 11111
010-06 P7134T SI LOX PUMP IN TEMP 11111
010-07 P7134T 41 LOX P'JMP IN TEMP 11111

P73L4T SU$ LOX PUMP INLCT 3il61 a
010-01 PT7C4T SU1 LOX rUMP IN TEMP I11li
010-0) P7)04T $US .OX PUP IN TEMP 11111
010-0 P0704T !US LOX PUMP IN TEMP 11111
010-07 P7)04T SUs LOX PUMP IN PRESI 11111

P7302T 82 LOX PUMP INLET 6i$SS
010-01 PT7OST 82 LOX PUMP IN TIMP 11111
010-01 P070ST 62 LOX PUMP IN TEMP 11111
0100-0 P7)0ST Il LOX PUMP IN TEMP 11111
Oil-07 P7)OST I6 LOX PUMP IN PRISA 1111

O1)ZVT (NO COMP? AM$ TE0P I 5 1 1
P1)1)T (NO COMP0 AMd TEMP P P F P F III

024- P11115 [NO CONOT AMP TEMP 1 1 &
014-00 P1)12T ENO COMPT AMS TEMP I
0)7-01 PAl32 tNO C00PT AMS TEMP 1

P16101 I LOX PUMP :NLET Ise a 8s1 a I£
PIIOT S LOX PUMP INLET TEMP 111 5 b

00/-06 P1)0OT I LOX PUMP INLET TIMP 111 I Ill
024- PI1)3T SUS LOX PUMP INLET TIMP I I I I
OJ4*-00 P11301 SQ1 LOX PUMP INLET TIMP £ 1
031-01 P1510? SUS LOX PUMP INLET TEMP I

71*47T ONA STO*AGE TK 01CS¢ PFFF!
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001-12 P7547T GNZ STOR TK DISCH TEMP
010-03 P7547T GN2 5TOR Tk DISCH TEMP 11111

P7166T FUEL LINE TO MSL TEMP

011-01 P7566T FUEL LINE TO MSL TEMP
011-02 P7566T FUEL LINE TO MSL TEMP
011-O0 P756?6T FUEL LINE TO MSL TEMP

P7T71T MAIN LOX IN 6 OISC SSSSS SSS
010-01 PS7?IT WA!N LIME TEMP-4/P DISCON 11111 111
010-0) P7571T MAIN LINE TEMP-L/P OISCON 11111
010-07 P7)71T MAIN LINE TEMP-,../P DISCON 11111
010-00 P757IT MAIN LINE TEMP-L/P CISCON 11111

P7572T MSL TAMA FUL TEMP
011-01 P7572T MSL TANK FUEL TfMP
011-02 P7572T MSL TANK FUEL TEMP
011-05 P7S72T MSL TAMC FUEL -RESS
011-04 P0772T MISSILE TANK FUEL TEMP

P7696?T MAI LOX LINE 6 ROO MSE9S
010-01 P7690T MAIN LOX LINE TEMP 0 4•0-0 1111
010-0) P7696T MAIN LOX ;.INC TEMP 6 R-0-0 11111

010-06 P7696. MAIN LOX LINE TEMP 0 R-0-0 M11&
010-01 P76961 MAIN LOX LINE TLMP 0 R-0-0 11111

P7702T LOX TOP LINE MOO SiSSS
01'-01 P7702T LOX TOP LINE tEMP * -0-0 11111
010-0 P7?70i? LOX TOO LINE T•MP 9 R-0-0 MAI

010-06 07702? LOX TOP LINE TEMP # 4-0-0 11111
010-07 P7702T LOX TOO LINE TEMP 0 4-4-0 111161

01711? I1 NACELLE AMG TEMP 0 0 0 0 0 0
P0111? It NACELLE AM$ fE•P P F F P p

02* 101711? 61 NACELLE AM$ TE• 1 1 1 1
034-00 P1711T I1 MA.ELLE ANS IfM7
037-01 PITIIT It NACELLI AmS $ENP 1 1

PITI7T II N4ACCLLE AMS TMP 0 0 0 0 0 0
P171jT 8 NACELLE AM4 TMP p F F IF F f

026- P1712?T 6 NACELLE AM* TfMV I 1 1 1
03t-00 P1712?T 2 NACELLI A&M TEMP K
037-01 P01127 01 NACELLE AMS TEMP I

P7602? SlIN $I M9PMO4L CIL

001-01 07602T S&IN SI A4vPt'0I. 0?L

P7603? SKIN It MHYP60O CIL P
001-01 P0603? SKIN *a NYPMGoQ C*.I a

070061 " IN S MYPQGO1. CTL I
001-0* P10C0T SKIN MUS MYPENO•O CTL a

076111 AMS S NYC CL MAN 0"@1-08 0 PT7IiT AM6 SUS MYO CIL N4AN

•?lily AMf@ JAO 6 STA IS0$
001-01 P?613? AME QUA0 S ETA I10S 1

S.-,
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P7814T AIm8 GuAD 3 STA 1175 0

0ý1-02 P7614T AM8 QUAD 3 ST!ý 1.175

0781ST AP4B QUjAD 2 STA 124S D

QO01-02 P7615T AMB QUJAD 2 STA 1245 1

P7616T AMS QUAD 1 ST4 1246 0

'01-Q P1816? AM$ )UAo 1 STA 1248

P7417T AMS 51 MAC STA 126S 0

001-02 07811T AMO 81 14AC 5TA 1Z*4 1

97818? AMS 82 NAC STA 1245 
£

301-02 P7611? AMS 82 MAC STA 1245 1

p7019T AMS QUAD 2 STA 123% s

O31-02 07819? AWS QUAD 2 STA 1136 1

01020T AmI 012 MA STA 1156 s

001-02 P7820? AMS 32 MAC 5,7k 1156 1

P9821T AMR91 m~ iA( C SA 1156 s

001-02 P7821? AMS 81 MAC 5,TA 1156

976221' AN4 151 FUL OL /%.V

001-02 0784W Aqli 0i1 FUEL. C'L VI

P1823? AMS 82 FUL ?I. VLV s

001-02 07621Y Aldi 82 PF.JEL 01 VL4

07124T AMB JUAO 4 5,?A 1140 %

001-02 O762*? APO 91-AU 4 STA 19401

o782. 5,61* It MAC SA 1220 
£

001-02 '~'25? JILIN III MAC $?A 1220 I

91626? 5,K 1N 42 POAC %TA 1120 1

001-02 974ill? $KIM 51 NAC IVA 1120I

P1627? $KIN X AXIS SA IZ00 It

ý)01*O3 0142?? $KIN 9 AXIS $?A 1120

P9106? PUFLPI. tIM 1K flI¶(' TIMP

011-01 07906T OUEL PAit M YK DIS,.M ?jMP

9T12*V S I rM STA49 (ft. VOLT o99 
It

007-06 91 26V S Iu (A C, $t OIL01 VO~t it1

97115X hRAPID 100 Vt VAK uiMA ILm M 0144 s 11111 a so

007-05 1111119 PA0I71T vIp LV (Of" 11 M 1 16 it %1 It

r,10-01 PIII5K RAPID TOW P LV CIO 1111 , LLli III I It

01O0-n 911159 RAPjfl TOP VT-V OP 11111 litI lit 1 11

010-0* P111158 NAPIO T1)P VL.V l)PtP 111%1 ki1 I lit I i1

010J-01 111115X EAPTO TOP *LV o.)9m 11

X2- A~S RAADIU 100 VLv 11 VI I
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P?116X RAPID TOP VLV CLSD RRRRA RN R RA RRR R RR

007-0 P?116X RAPID TOM VLV CLSO III III I III 1 11

010-01 P711X RAPID TOP VLV CL5D 11111 111 1 111 1 11

010-02 P7116X RAPID TOP VLV CLSD 11111 111 1 111 1 11
010-04 P7116X RAPID TOP VLV CLSD 11111 111 1 I il 1 11

010-07 P7116X RAPID TOP VLV CLSD 11111
024- P7116X RAPID TOP VLV LLSD 1 1 1 1

PII1X TOPPING VLV OPEN RRRRR A R RA RRN Ft MR

007-05 P7II7X TOPPING VLV OPEN 111 111 1 1)1 1 11
010-01 P7117X TOPPING VLV OPEN 11111 111 1 111 1 11
010-02 P7117X TOPPING VLV OPEN 11111 111 1 111 1 11

010-04 P7117X TOPPING VLV OPEN 11111 111 I Ill 1 11
010-0? P7117X TOPPING VLV OPEN 11111
024- P71171 TOPPING VLV OPEN 1 1 1 1

P7115X TOPPING Vt.V CLS AMMAR N N RN ARM A RN
00?-O% P711IX TOPPING VLV CLS 111 111 I ill 1 11

010-01 P7II6X TOPOING VLV CLSD 11111 111 1 111 1 11

010-02 P7111X TOPPING VLV CLSD 11111 111 1 I11 1 11

010-04 P711OX TOPPtNG VLV CLSD 4Ill Ill I Ill 1 11
010-07 P7111X TOPPING VLV C.50 11111
024- P7111X TOPPING VLV CLOD 1 1 1 1

P71291 VENT VLV .4-6 OPEN RMNRR RNR N NRM N RN

010*01 P7129X VENT VL't NS0 OPEN 11111 Ill I Ill 1 11

310-0• P7129X VENT ,1'LV NIO OPEN 11111 111 1 111 1 11

P7I)KO VENT VLV N-S0 CLSO NROM* RRR N RAm N RN

010-01 PI)OX VENT VLV 46O CLSO 11111 111 1 111 1 11
010-o0 PT71)1C VENT VLV NI0 CLSO 11111 111 1 111 1 11

PI11X LN DAN POER N60 OPEN RANRA Ron N Rpm N PR

010-01 P7121X LOX DRAIN VLV 60 OPEN 11111 111 1 111 1 11

010l0 PV1)11 LOX DRAIN VLV N6O OPEN 11111 111 1 111 1 11

P71?2X LN 0N PAIS N6O CLOD RAWN MRA N NRA NARN

010-01 P7ll)2 LOX ORAIN VLV N60 CLIO 11111 Ill 1 I11 1 11

010-0 P7?1)2 LOX DRAIN VLV N60 CLSD 11111 Ill 1 Ill 111

P71t92 LOX TOPCI TI VV OPEN NRAWN AMR N RN

010-01 r?19)1 LOA TOP TI VINT ViV OPEN 11111 111 1 111 1 11
010-02 P719T 1 LOX TOO TI VENT VtV OPEN 11111 111 1 111 1 11
010-O0 P71911 LOA TOP TI VENT VLV OPEN111 111 1 111 1 11

01(-07 P71VIX LOX TOP TI VENT VLV OPEN 11111
024- P7191X LOX TOP TI VtNT VLV OPEN 1 1 I 1

P7194X LOX TOPO TI VV CLID RNRAO O NR N AMN N nA

010-01 PT196I LOX TO TI VENT VLV CLSD 11111 111 I Ill I 11
010-02 P11941 LOX TOP TI VENT VLV CLID 1111 Ill I Ill 1 11

010-0) 071964 LOX TOP TI VINT VLV CLSD 11111 111 1 111 1I1
010-07 P71964 LOX TOO TI VENT VLV CL(O 11111
014- P71964 LOX TOP TK VtNT VLV CLID 1 1 1 1

P719SX PULL VLV FP OPEN
011-06 P719SX PULL VLV F4 OQPN
011-0 P7il196 FUlL VLV P6 O0tN

P71961 PUIL VLV P4 (LSD
ll@016 P71964 PUCL VLV P6 CLIO

013-06 P7I966 PUIL VLV FP (LSO
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P7223X LOx STOR TK VV CLSD RRRRR RRR R RRR R RR

010-01 P7223X LOX STOR TK VENT vLv CLSD 11111 111 1 111 1 11
110-02 P72231 LOX STOR TK VENT VLV CLSD 11111 111 1 111 1 11
010-03 P7223X LOX STOR TK VENT VLV CLSD 11111 111 1 111 1 11
010-07 P72T3X LOX STOR TK VENT VLV CLSD 11111

P?225X LOX RAPID LV OPEN RRRRR RRR R RRR R RR
007-0 P7225X LOX RAPID LO VLV OPEN 111 111 1 111 1 11

010-01 P7225X LOX RAPID LD VLV OPEN 11111 111 1 111 1 11 •
010-02 P7225X LOX RAPID LO VLV OPEN 11111 111 1 11 1 11
010-04 P7225X LOX RAPID LD VLV OPEN 11111 111 I 111 1 11
010-06 P7225X LOX RAPID LO VLV OPEN 111 I 111 1 11
010-07 P7225X LOX RAPID LO VLV OPEN 11111
024- P7225X LOX RAPID LO VLV OPEN 1 1 1

P7226X LOX FINE LV OPEN RRRRR RAR R RRR R RR
007-05 P7226X LOX FINE LO VLV OPEN 111 111 1 111 1 11
010-01 P7226X LOX FINE LO VLV OPEN 11111 111 1 111 1 11
010-02 P7226X LOX FINE LD VLV OPEN 11111 111 1 111 1 11
010-04 P7226X LOX FINE LO VLV OPEN 11111 111 I 111 1 11
010-06 P7226X LOX FINE LD VLV OPEN 111 i 111 1 11
010-07 P7226X LOX FINE LD VLV OPEN 11111
024- P7226X LCX FINE LO VLV OPEN 1 1 1 1

P7Z27X LOX RAPID LV CLSO RRRRR RRR R RRR R RR
007-05 P7227X LOX RAPID LD VLV CLSD 111 111 1 111 1 11
010-01 P7227X LOX RAPID LD VLV CLSD 11111 111 1 111 1 11
010-02 P7227X LOX RAPID LD VLV CLSD 11111 111 1 111 1 11
010-04 P7227X LOX RAPID LO VLV CLSD 11111 111 1 111 1 11
010-06 P7227X LOX RAPID LD VLV CLS3 111 1 111 1 11

010-07 P7227X LOX RAPID LO VLV CLSD 11111
024- P7227X LOX RAPID LD VLV CLSO 1 I 1 1

P7228X LOX FINE LV CLSD RRRAR RRR R RRR ft RR
007-05 P7228X LOX FINE LO VLV CLSD 111 111 I 111 1 11
010-01 P7228X LOX FINE LO VLV CLSO 11111 111 1 111 1 11
010-02 P7228X LOX FINE LD VLV CLSD 11111 111 I 111 1 11
010-04 P7228X LOX FINE LO VLV CLSD 11111 111 1 111 1 11
010-07 P7221X LCX FINE LO VLV CLSO 11111
024- P7228X LOX FINE LD VLV CLSO 1 1 1 1

P7236X LOX STOR TK Vv OPEN RARRR RRR R RRR R AR
010-01 P7'36X LOX STOR TK VENT VLV OPEN 11111 111 1 111 1 11
010-02 P7236X LOS STOR TK VENT VLV OPEN 11111 111 1 111 1 11
010-03 P72?6X LOX STOR TK VENT VI.V OPEN 11111 111 I 111 1 11
010-07 P7Z36X LOX STOR TK VENT VLV OPEN 11111

P7231X LOX DRAIN VALVE OPL;4 RRRRR RRR R RRR R RR

010-02 P723KX LOX DRAIN VLV OPEN 11111 111 I 111 1 11
024- P7238X LOX DRAIN VLV OPEN 1 1 I 1

P724OX LOX DRAIN VALVE CLSO RRRRR RRR f RARR I R Rf
010-02 P7240X LOX DRAIN VLV CLSD 11111 111 1 111 1 11
024- P724OX LOX DRAIN VLV CLSD 1 1 1 1

P?241X LOX CHILLOWN VLV N-I CLSD fRRt R RAN R RR
010-01 P7241X LOX CHILLDON VLV N-i CLSD 111 1 111 1 11

P7231X LOX CHILLOWN VLV N-2 CLSO RRR
010-01 P7251X LOX CHLDN VLV N2 CLSD 111
010-02 P7251X LOX LHLON VLV N2 CLSO 111

P7252X LOX CHILLOWN VLV N-3 CLSO RRA
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011-01 07252X LOX CHLON VLV N3 CLSO 111

o1'-02 P7252X LOX CHLDN VLV N3 CLSO 111

P7253X LOX CHILLOWN VLV N50 CLSO R•R

010-01 P7253X LOX CHLON VLV NSO CLSD 111

010-02 P7253X LOX CHLON VLV N50 CLSO ill

P7922X FUEL VLV Fl OPEN

011-01 PT922X FUEL VLV Fl OPEN

011-02 P7922X FUEL VLV Fl OPEN

011-04 P7922X FUEL VLV Fl OPCN
011-05 P7922X FUEL VLV Fl iPEN

P7923X FUEL VLV Fl CLSD

011-01 P7923X FUEL VLV Fl CLSD
011-02 P7923x FUEL VLV Fl CLSD

011-04 P?923X FUEL VLV Fl CLSO
011-05 P7923X FUEL VLV Fl CLSD

P?924X FUEL VLV F2 OPEN

011-01 P?924X FUEL VLV F2 OPEN

011-02 P?924X FUEL VLV F2 OPEN

011-04 P7924X FUEL VLV F2 OPEN
011-05 P7924X FUEL VLV F2 OPEN

PT925X FUEL VLV F2 CLSD
011-01 P7925X FUEL VLV 72 CLSO

011-02 P7925X FUEL VLV F2 CLSO

011-04 P7925X FUEL VLV F2 CLSO
011-05 P7925X FUEL VLV F2 (LSD

P7926X FUEL VLV F3 OPEN

011-01 P7926X FUEL VLV F3 OPEN

011-02 P7926X FUEL VLV F3 OPEN
011-04 P7926X FUEL VLV F3 OPEN

011-05 P7926X FUEL VLV F3 OPEN

P7927X FUEL VLV F3 CLSD

011-01 P7927X FUEL VLV F3 CLSO
011-02 P7927X FUEL VLV F3 CLSO
011-04 P7927X FUEL VLV F3 CLSO
011-05 P7927X FUEL VLV F3 CLSO

P7928X FUEL VLV NF4 OPEN
011-01 P7928X FUEL VLV NF4 OPEN
011-02 P7928X FUEL VLV NF4 OPEN

011-04 P7928X FUEL VLV NF4 OPEN
011-05 P7928X FUEL VLV NF4 OPEN

P7929X FUEL VLV NF4 CLSO
011-01 P7929X FUEL VLV NF4 CLSD

011-02 P7929X FUEL VLV NF4 CLSO

011-04 P7929X FUEL VLV NF4 CLSO

011-05 P'929X FUQL VLV NF4 CLSD

P7930X FUEL VLV NF1 OPEN

011-01 P7930X FUEL VLV NFl OPEN
011-02 P7930X FUEL VLV NFl OPEN

011-04 P7930X FUEL VLV NFl OPEN
011-05 P793OX FUEL VLV NFl OPEN

P7931X FUEL VLV NFl CLSO
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011-01 P7931X FUEL VLV NFI CL3D

011-02 P7931X FUEL VLV NFlCLSD

311-C' P7931X FUEL VLV NFI CLSO

011-05 07931X FýEL VLV NF1 CLýD

P7932X FUEL VLV NF2 OPEN

011-01 P7932X FUEL VLV NF2 OPEN

011-02 P7932X FUEL VLV NF2 OPEN

011-04 P7932X FUEL VLV 14F2 OPEN

011-05 P79329 FUEL VLV NF2 OPEN

P7933X FUEL VLV NF2 CLSD

011-01 P7933X FUEL VLV NF2 CLSD

011-02 P7933X FUEL VLV NFZ CLSO

011-0. P7933X FUEL VLV NFZ CLSD

011-05 P7933X FUEL VLV NF2 CLSD

P7934X FUEL A/B F&O VLV OPEN

011-01 P7934X FUEL A/8 F&D VLV OPEN

011-02 P7934X FUEL A/B F&D VLV OPEN

011-04 P7934X FUEL A/B F&0 VLV OPEN

011-05 P7934X FUEL A/B F&O VLV OPEN

P7935X FUEL A/B F&O VLV CLS RR RRR R RAR R RR

007-04 P79359 FUEL A/B F&O VLV CLSO 11 111 I 111 1 11

011-01 P7935X FUEL A/B F&D VLV CLSO

011-02 P7935X FUEL A/B F&D VLV CLSO
011-04 P7935X FUEL A/B F&D VLV CLSD

011-05 P793$X FUEL A/B F&O VLV CLSO

P7936X FUEL LVL TK Fll PUMP OPEN

011-01 P7936X FUEL LVL TK Fil PUMP OPEN

P7937X FUEL SENSOR LS-10

011-01 P7937X FUEL SENSOR LS-10

011-05 P7937X FUEL SENSOR LS-10

P7938X FUEL LVL TK FULL
011-01 P7938X FUEL LVL TK FULL

011-02 P7936X FUEL LVL TK FULL
011-0 P7938X FUEL LVL T. FULL

P7939X FUEL LVL TK HALF FULL

011-01 P7939X FUEL LVL TK HALF FULL

011-05 P7939X FUEL LVL TK HALF FULL

P79471 LOX STORE TK FULL RRRR APR R RR R R

010-03 P7947X LOX STOR TK FULL 11111 111 1 i111 1 i

P7957X LOX VLV L7 OPEN RRRRR

010-02 P7957X LOX VLV L7 OPEN 11111

P79SBX LOX VLV L7 CLOSEO RARRR

010-02 P7956X LOX VLV L7 CLSD 11111

P7959X LOX VLV L6 OPEN ARRRR

* 010-02 P7959X LOX VLV L6 OPEN 11111

P7960X LOX VLV L6 CLOSED RARRR

j- -- " ,m l,.. .. .. . . " " -I
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010-02 P796OX LOX VLV L6 CLSD 11111

P7963X LOX A/B F&D VLV OPEN RRRRR RRR R RRR R RR

010-02 P7963X LOX A/B F&D VLV OPEN 11111 111 I 111 1 11

P7964X LOX A/B F&D VLV CL$O RRRRR RRR R RRR R RR

007-06 P7964X LOX A/d F&D VLV CLSD 11 111 111 11

010-0Z P7964X LOX A/B F&D VLV CLSD 11111 111 i 111 1 11

P1051Y ENG COMPT ACOUSTIC N N
034-00 P1051Y ENG COMPT ACOU:,TIC 1 1
037-01 P1351Y ENG COMPT ACOUSTIC 1

U7019N L/P LOX DISC CAMERA LLLLL LLL
010-0 u7019N L/P LOX DISCON CAMERA 11111 111

U70ZON HOT-COLD DISC CAMERA LLLLL

010-Ga U702ON HOT-COLD DISCON CAMERA 11111

U70 OP LOX TANK HEAD FFFFF E
010-03 uTO0OP LOX TANK HEAD PRESS 11111
013-04 U70BOP LOX TANK HEAD PRESS 11111

013-06 J7OOP LOX TANK MEAD PRESS 11111

UTOSIP FUEL TANK HEAD PRESS E

011-01 U7061P FUEL TANK HEAD PRESS
011-05 u7081P FUEL TANK HEAD PRESS

U?126V AA COMP 28 VOC INPUT F FF
007-00 U7126V AA COMP 28 VDC INPUT 1 11

024- U7126V AA COMP 25 VDC INPUT I I

U7134V AA TIME SHARED OSC OUTPUT F FF

007-O U7134V AA TIME SHARED OSC OUTPUT 1 11
024- UT7l4V AA TIME SHARED OSC OUTPUT I 1

UTOlIX :1APID FILL LrX CTL-1 RRRRR RRR A RRR R RR
007-05 UOIX RAPID FIL6 .OK CTL-1 111 111 I 111 1 11
010-02 U7OXIX RAPID FILL LOX CTL-1 11111 111 1 111 1 11

010-03 U7OlIX RAPID FILL LOX CTL-1 11111 111 1 111 1 11
010-04 UTOIlX RAPID FILL LOX CTL-l 11111 111 1 111 1 11
010-06 U7011X RAPID FILL LOX CTL-1 11111 11 I 111 1 11
010-07 U701IX RAPID FILL LOX CTL-1 11111
024- U7011X RAPID FILL LOX CTL-l I I 1 1

U7012X TOPPING LOW CTL-l RRRRR RRR R ARR 4 RR
007-05 UT012X TOPPING LOW CTL-1 111 111 1 111 1 11

010-02 U7012X TOPPING LOW CTL-1 11111 111 1 111 1 11

010-03 U?012X TOPPING LOW CTL-1 11111 111 1 111 1 11

010-04 U7012X TOPPING LOW CTL-I 11111 111 1 111 1 11
010-06 U7012X TOPPING LOW CTL-l 11111 111 1 111 1 11

010-07 UT012X TOPPING LOW CTL-1 11111
024- Uo012X TOPPING LOW CTL-1 1 1 1 1

U7013X TOPPING HIGH CTL-1 RRRRR RRR R RARR R RR

007-05 U?013X TOPPING HIGH CTL-I 111 111 1 111 1 11
010-02 U7013X TOPPIHG HIGH CTL-I 11111 111 111 1 11

OQ-03 U7013X TOPPING HIGH CTL- 11111 111 1 111 1 11
010-04 U7013X TOPPING HIGH CTL-1 11111 111 1 111 1 11

t=NUNN"
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010-06 U7-)l1X TOPPING HIGH CTL-I 11111 111 1 111 1 11

010-07 ulOl3X i0PPI.,G HO; •6T-1 11111

024- UJO13X TOPPING HIGH CTL-I 1 1 1 1

u7014X 1001 LOX CONTROL-I RARRR RRR R RRR R RR

007-OS U701'X 100 LOX CTL-I I 111 1 111 1 11

010-02 u701o4X I01 LOX CTL-I 11111 111 1 111 1 11

01G-03 u7014X 1001 LOX CTL-I 21111 111 1 111 1 11

010-04 U7014X 1003 LOX CTL-I
010-06 u7014KX Itr' LOX CTL-I 11111 111 1 111 1 11

010-07 U7014X 1000 LOX CTL-l 11111

024- U1011" 100% LOX CTL-I 1 11

U7015X RAPID FILL LOX CTL-2 
RRRRR RRR R NRR R RR

007-05 uT01X RAPID FILL LOX CTL-2 ill ill I ill

o0o-02 U7015X RAPID FILL LOX CTL-2 111 111 1 111 1 11

010-03 U7015X RAPID FILL LOX CTL-2 11211 111 1 111 1 11

010-04 U7015X RAPID FILL LOX CTL-2 11111 111 1 111 1 11

010-06 u7015X RAPID FILL LOX CTL-2 11111 111 1 111 1 11

010-07 U7015X RAPID FILL LOX CTL-2 11111 1 1 1

024- J7015X RAPID FILL LOX CTL-2

u7O16X TOPPING LOW CTL-2 RRRRR ARRA RRR R RR

007-05 U7016X TOPPING LOW CTL-2 1 111 1 111 1 11

010-02 u7016X TOPPING LOW CTL-2 11111 111 1 111 11

010-03 u7016X TOPPING LOW CTL-2 11111 111 1 111 1 11

01U-04 u70I6X TOPPING LOW CTL-2 11111 111 I 111 1 11

010-06 UT016X TOPPING LOW CTL-2 11111 111 1 111 11

010-07 u7O16X TOPPING LOW CTL-2 11111

024- 7T01X TOPPING LOW CTL-2 1 1 1

47017X TOPPING HIGH CTL-2 RARRR RRA R RRR R RR

007-05 U7017X TOPPING HIGH CTL-2 1 111 1 111 1 11

010-02 u7o17X TOPPING HIGH CTL-2 11111 111 1 111 1 11

010:03 u7017X TOPPING HIGH CTL-2 11111 111 1 111 1 11

010-04 U7017X TOPPING HIGH CTL-2 11111 111 1 111 11

010-06 U7017X TOPPING HIGH CTL-2 11111 111 1 111 1 11

010-07 u7017X TOPPING HIGH CTL-2 211

024- U7017X TOPPING HIGH CTL-2 I 1 1 1

U7018X 1001 LOX CONTROL-2 RRRAR NRR R RRR R RA

007-05 U7O18X 1001 LOX CTL-2 111 211 1 111 1 1'.

010-02 U7018X 1001 LOX CTL-? 11111 111 1 11I II

010-03 U7018X 100% LOX CTL-2 11111 111 1 111 1 •1

010-04 U701OX 100% LOX CTL-2 11111 111 1 111 1 11

010-06 U701BX 10C% LOX CTL-2 1111 111 1 111 1 11

01J-07 U7018X 100% LOX CTL-2 11111

024- U7018X 1001 LOX CTL-2 1 1 1

u70Z2X FUEL LVL NOT LOW-I 
R R R N

011-01 UOZ1X FUEL LVL NOT LOW-I

011-0S U7021X FUEL LVL NOT LOW-i

011-06 U70Z1X FUFL LVL NOT LOW-i

024- U701X FUEL LVL NOT LOW-i 
1

U7022X FUEL LVL NOT LOW-2 
I R R

011-01 U7022X FUEL LVL NOT LOW-2

011-0S U7022X FUEL LVL NOT LOW-2

011-06 U702X FUEL LVL NOT LOW'2

024- U7022X FUEL LVL NOT LOW-2

U7023X fUEL LVL TOO HIGH-1 
N N 4 N

011-01 U7023X FUEL LVL TOO HIGH-i

A . ..... "I... .... . 'i....... -] I "" i liI iT Ir'i
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011-0S u7023X FUEL LVL TOO HIGH-I
011-06 u7023X FUEL LVL TOO HIGH-I
024- U7023X FUEL LVL TOO HIGH-i 1 1 1 1

U7024X FUEL LVL TOO HIGH-2 R R A R
011-01 U7024X FUEL LVL TOO HIGH-2
011-05 U7024x FUEL LVL TOO HI-,
011-06 U7024X FUEL LVL TOO Hr,.-•
024- .j7024x FUEL LVL TOO - 1 1 1 1

uTI25X AA COMPU?'.-4 1ESET F FFF FFF F FFF F F E
007-08 U7125X AA CO-.'*•A RESET I 111 111 I 111
024- U7125X AA C"ýO'UTER RESET I I I I

U7132X AA STA COUNTER OTP F FFF FFF F FFF F F
007-08 U7132X AA STA COUNTER OUTPUT I 111 111 1 111
024- U7132X AA STA COUNTER OW.TPUT I I I 1

Y7052X R/V 8ATT HTR THERMOS RRRR RRRf RR fRM R Aft
003-15 Y7052X R/V SAT HTR THERMOSTAT 1 1 1
006-05 Y7OSZX R/V SAT HTR THERMOSTAT 111 111 I 111 1 11

Y7054X LAUNCH CONTROL POWER RRR RRR R RRO R RR
003-1* Y7054X LAUNCH CONTROL POWER 111 ill I 111 1 11
006-05 Y7054X LAUNCH CONTROL POWER 111 111 I Ill 1 11

Y7055X START COUNT#)OWN PWR RMf RRR f ARR Aft
003-14 Y7055X START COUNTDOWN POwER 111 111 1 111 1 11
006-05 YT055X START COUNTDOWN PCWER 111 111 I 111 1 11

Y705T X 28 VOC VERIFICATION RRR RRt R fRR R OR
003-14 Y1056X 24 VDC VERIFICATION 111 111 1 111 1 11
006-05 Y7056X 29 VOC VERIFICATION 111 111 1 111 1 11
009-04 Y7056X 28 VDC VERIFICATION 1111 111 1 111 1 11

Y7059X R/V CONTINUITY RRRRRR RRff R M RA A f Af
003-15 Y7059X A/V CONTINUITY 1 1 1
003-16 Y7059X R/V COUNTINUITY 1 1 1
006-05 Y7059X R/V CONTINUITY 111 111 I 111 1 11
009-0* YT059X R/V CONTINUITY 11111 111 I 111 1 11

YTO61X MARK 4 R/V RRRA RRA AR RAR R fR
003-14 Y7061X MARK 4 R/V 111 111 1 11 1 11
006-05 Y7061X MARK 4 R/V 111 111 1 111 1 11
009-04 Y7061X MARK 4 R/V 11111 111 1 111 1 11

Y7062X A/V TACTICAL RfRRR RRf t RR Rf R Af
003-15 Y704T X R/V TACTICAL 1 1 1
003-16 Y7062X R/V TACTICAL 1 1 I
006-0 YT062X R/V TACTICAL 11 111 1 111 1 11
009-04 Y7042X R/V TACTICAL I11 111 1 11 1 11

Y7064X 115 VAC VERIFICATION ftR ARM f AMR A Af
003-14 YT064X 115 VAC VERIFICATION 111 111 I 111 1 11
006-0 Y7064X 115 VAC VERIFICATION 111 111 1 111 1 11

Y7065X START COUNTOOWN VFY RRR RAM f RAR A Af
003-1* YT05X START COUNTDOWN VERIFY 111 111 I 111 1 11
006-05 Y7045A START COUNTDOWN VERIFY 111 111 I 111 1 11

- mm
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Y7066X TARGET A SET RRR RRR R RRR R RR

003-14 YTO66X TARGET A SET 111 111 1 111 1 11

006-05 Y7066A TARGET A SET 111 111 1 111 1 11

Y7067X TARGET 8 SET RRr RRR R RRR R RR

003-14 Y7067X TARGET 3 SET 111 111 1 111 1 11

006-05 Y7067X TARGET 8 SET 111 111 1 111 1 11

Y7068X MARK 3 R/V RRRRN RRR ftRRR R fR

006-05 Y7068X MARK 3 R/V 111 111 1 111 1 11

009-04 Y7068X MARK 3 RtV 11111 131 1 111 1 11

Y7069X TARGET A SELECT RRRRRR RRRR R RARR R FIR

003-15 Y7069X TARGET A SELECT 1 1 1

003-16 YTOb9X TARGET A SELECT 1 1 1

006-05 Y7069X TARGET A SELECT 111 111 1 111 1 11

009-04 Y7069X TARGET A SELECT 11111 111 1 111 1 11

Y7070X TARGET 8 SELECT RRRRRR RRRR R RRRR R RR

003-15 Y1070X TARGET B SELECT 1 1 1

003-16 Y707OX TARGET 8 $ELECT 1 1 1

006-05 Y707oX TARGET B SELECT 111 111 T 111 1i1

009-04 Y707OX TARGET 8 SELECT 11111 111 1 111 1 11

T7071X START COUNTDOWN SIG RfRRKR RRR R RRR R RR

0O3-1' Y7071X START COUNTDOWN SIGNAL 111 111 1 111 1 11

006-05 Y7071X START COUNTDOWN SIGNAL 111 111 1 111 1 11

009-0' Y7071X START COUNTD0O•4 510 11111 111 1 11 1 11

Y7072X 28 VOC RECEIVLR RRRRR RRf R RRR R RR

003-14 Y7072X 28 VOC RECEIVER 111 111 1 111 1 11

006-05 Y7072X Zd VOC RECEIVER 111 111 1 111 1 11

I
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SECTION 10

"SECTION 10

TEST PLAN AND RECORDER ASSIGNMENTS

This section indicates the recorder assignment of each measfire-
ment for each block in which the measurement is required. In
addition the code of the test objectives supported by each measure-
ment and the measurement priority in regard to each of those
objectives are listed afltr each measurement.

OBJECTIVE CODE RECORDER ASSIGNMENTS

Test objectives supported by a BLOCK I BLOCK II BLOCK IMI BLOCK IV
measurement are indicated by
listing the code of those objec-
tives beneath the measurement.

030 N1051X COM. STA. I ON-OFF
N7051X R R R R

I 1 I I

R R R R
030 N7052X COM. STA. 2 ON-OFF I 1 1 1

"N7052X

MEASUREMENT NUMBER

A

MEASUREMENT DESCRIPTION

BLOCK I BLOCK 11 BLOCK III BLOCK IV
PRIORITY PRIORITY PRIORITY PRIORITY

I.)
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EOOT "NO.OSTF-2 L/L COMP 
DAT1 26 SEP 62 P*Ga

DE$MRIPIION M
IlSal

JA17 41 I A IIA ¢EL MSL X AXIS IF M 5 ,5 G5S3

A742I A JACEL MSL Y AXIS F e M4 S 563

A 281 MISSILE NOSE X AXIS F M1.5 1.5 DEG 5% 5

JA17291D MISSZE NOSE Y AXIS M.5 1.5 DEG 5% 5

A_,1217P HEAT SHIELD OP 02 F M 1 P1 .05 30 X

1228 P T HLD OP Y-Y AXIS l I PID .05 30 X

A 1Z19 P HEAT SHIELD OP 01 BF MI 1 P10 O0 30 X

A 112Z P HEAT SHIELD DP 03 BF M 1 PTO .05 30 X X

A 1155 P HT SHIELD INSIDE I F 0 25 PTA 1 500 x X

A 1566 P HT SHIELD INSID( 2 F 0 25 PTA 1 500 1 I

A 7533 S BEND AT STA 900 01 F 0 5K PTA 250

7 ¶ BENDAT STA 90M #2 F A

1A75355 BEND AT STA 900 #3 F 0 5K PTA 250

A 75385 BEND AT STA 900 4 F 0 5K PIA 250

A 7537 S BEND AT STA 1100 01 F 0 10K PTA 500

A 7535 S BEND AT STA 1100 02 F 0 10K PTA 500

A 7539 5 BEND AT STA 1100 03 F 0 10K PIIA 500

A17540 3 BEND AT STA 1100 04 F 0 10K PTA 500

A762 BEND AT STA 900 85 F 0 5K PIA 250

A 7521 S BEND AT STA 900 06 F 0 5K PIA 250

A 7821 S BEND AT STA 900 07 F 0 3K PA2

A 7623 S BEND AT STA 900 88 F 0 5K P1 A 250

A 7824 S BEND AT STA 1100 #85 F '0 OKI Pk 500

A 7825 5 BEND AT STA 1100 ' F 0 10K PIA 500

A 7526 S BEND AT STA 1100 87 F 0 10K P1A 500

A 7827 S BEND AT STA 1100 10 A

A 1194 T HT SHLD FWD 0 IV F 0 1000 DVF 5 SLO X



REPORT NO. AE60-0653

SECTION 10
amNiALJ. OY•NIAMICU I AWilTNCNAUIJ1--

26 SEPTEMBER 1962

1"?N~.OSTF-2 L/L COMP 
1T6 24 SEP 62 PA 2

I i l .9 1ECITO ! I Sal
• __t _ li i

JA j19% T HT SMLD FwD 0 I BF 0 11000 fl!oo 5_____ X

1 ROTARY INV SKIN S GF

JA17
9
02 T IIARMA PLAT SKIN FWD S L 1 30 T120 1S

JA 7101 IT jjARM[A PLAT SKIN AFT 51 - 30] 120 !hOOF 5LO1.0

A ,1 RMA 4CONTROL SKIN S 30 120 QIDG 0

A I790 TIITLM XMTR SKIN S 30 20lIGF S0ol

A 7906 TIIROTARY INV AM3 AIR S 30 SO12

IAf7907 T TAFMA PLAT AMS AIR 40 75 DGj .3 SLO IIt

A1790S1Tll RMA CONT AMS AIR S 30o 12 2I I *SLQI

AiI9oIT!IITLM XMTR AMS AIR I 30 120 2iOGFISLOI

IA!7911ITI 2 POD INLET AIR 3 I

Aj7912JT iAIG PO0 INNER SKIN - 3 120 F SL0

I A1760 lARMA POD AC3UST 15 10

jen 700)V2 11 I VC GtN VOLTAGE F 0 35 VOC 51 25

7004 V11400 CPS GNO VOLTAGE F 0 130 VAC 51 25

-I-. 
. - 1 -

0V 2 VOC A/B VOLTAGE S 0 35 VOC 51 100

lEI7006 V1400 CPS INVERTER OUT Pi 1_

E,7007 V11440 V IN TO DC SUP 'IT
i117010 V 1115V 60 CPS GNO VOLT 0 100 120 /AC 50 25

7 P LOX TANK PRESSURE as - 1 .

F 7003 P lFUEL TANK PRESSURE BS 0 75i PIG 1 20 I I I I

Fu7005 P FU. TK ORES DUCT PCU IS 0 75 PIC, 2 2) 1 I I

F F7006 P JFUL TK PRES DUCT ROD F 0 75 PIG 1.! 20

F 7012 P LOX TK PRES DUCT PCU .1 0 35 PIG .5 20 IX I

F17013 P II0LOX TK PRES DUCT RODI F j3 PIG .5 2 1

P 7028 P .LM2 P 0 ROD Fl 0 100 PIG 2

F7056 P IGN2 A PRESS MANIFOLD F 0 5000 P1G1100 750!

F 7057P IGN2 PRES VLV N-2 INL, F 0 500 PIA 750

70 0N2 PRES VLV 
I2 07

-. . .. . . .i-I I . .



REPORT NO. AE60-0653

SECTION 10

26 SEPTEMBER 1962

33

F ~ ~ ~ ~ ~ ~ ~ ~ ~~~~~DT 24SIjIL~SO SEP 42AETF 110201PA 511

IF 7019 P ~ASL.OX S HROR ULLD F 0 200 PIAf .4

F ",7 .145 P S IL 0 HEA BT TL XGR SC IN 013250 PEAP I 5 10 SL 1

F177145 PIIGOHA XGC HE OUT DIC S 300 JPIG so 51.0I I I I

F 17-20 P I 2S TANK E BOTTES HI 0 13500 IPIG 703 SLOII

IF17715 P All _NZ SH OUD F1 so2PG .

F17727 P 0140 EG'ATED S G A I HC Ill 0 350 111PIGI SO j[I OIII

F177317 PI. SUP .2EA T P XG E OUTIl 018000 1PIG 51o 0 511.0

F` 7730 PI LHE SUPTOE IFER P 0 1500 PIf'IG 110L0

F177237 PJFL HE SUPP S *1 PU F 0600 P IG 160

F177259 RIITRGNZ AN SP LY9 OU T F o41oO JPIG 80

F 17727 P RIFEGLATKPED S DNS TAI 0 150 IIDG 7 L

F14 77 1 3 P AN H EBOTE SU a? I TP EM230 PIDG 10 10 O x

F17738 P IHE SUMP HOMI HCUT F !130 1000 PIDG 100 SL

F17219 R TORAGE TANP LO 4 OUT F 2% 0 20GP

F 71725 T FUIEEMPL O 2K PES DUT 1 53V 20 lDGF 1 51.0O

F 71201STil CLO HE PESS DUTL S IM 20 10 OGF 1 31 SLO XXX

F17247 Til 0 TAN HE BOTTLE S 114100 H200 DF 10 $1.0 K

F177246 Tj~ H IE A TEMP HI E NL F 30 100 DOF 25 SLO

FIT7249 7 HNIEATEM LOR 4 E OUTL 7P S 11,1200 DGFJ 25 SLO1, 1

F7250 TJIHE TEUP LO 2 BTL F M3U M20 IDOF 25SL

F 7734 T;JU 014 HIET SENS HE U IN PI1. II'GO 1011

F 77457 TIHISUP TO MSL ROO M111350 Ms3011 DO 1 I

H17987 011HI DOOR ')OSITION 0I 0 100 DEG 2 SLO KX

______ ______ - - .
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T 7 9 6 j L O O R P O S I T I O N

HI7501I I HPU 8 FILL LINE P F 500 0 P 0

H 7502 P HPU 8 RETURN LINE P F 0 500 PIG 5 5

H 7503 P HPU SUS FILL LINE P F 05000 PIG S0 5

N 75041 PHPU SUS RET LINE P F 0 500 1IG 5 5

7507 P1SYSTEMS HYD ACUM F 0 5000 PIG 100 200 1

H 75081P1UPPER DOOR HYD ACUM F 0000 IPIG 100 ZO I

H 7509 P LOWER DOOR NYYD ACUN I1 5000 PIG 10

H 7515 PINOR CR:B LK CYL HD F 1 5000 PIG 100 40 X

H 751 PJ L/P LOCK-LOCKING F 0 5000 PIG 100 200 I

N17527 PIWGE LK3 LOCK ROD END 1 0 5000 PIG 100 2001

.17528 P WEDGE LK LKN CYL END F 0 5000 PIG 100 200 1

H 7529 P L/P BRAKE S 0 5000 PIG 100 40 X

H 79689 PCRIB LOCKS VERT F 0 5000 PIO 100 401

H 7975 P LWR DOOR CYL ROD END F 0 5000 PIG 100 40 I

H 7976 P L/P LOCK-UNLOCKING F 0 5000 PIG 100 200 1

Hg79611P UPR DOOR CYL NH END F 1 0 5000 . PIG100 40 I

H 7962 P LWR DOOR CYL HO END F 0 000 SSPIG110 40 x

H 17986 P UPR DOOR CYI. ROD END F 0 5000 PIG 100 40 1

H 71L1 T HYD FLUID S PCN ACTR F 1M200 200 DGF , LOI I

H 7152 T NYO FLUID S YAW ACTR F M200 200 DF ,31.01

H 531 T BOOSTER SYSTEM OPL F p4O 150 DO 3LO.

H 7532 T SUST SYSTEM OIL F M50 150 DOF 3 SLO

'7190X H CRIB LK 2 NOT EXT R OFF 0N VOC STP XXX

7191 INHOR CIB LK -2 RET R OFF ON IVC STP X I I I I

N 7192 I VERT CRIB LK *2 RET R OFF ON 'IDC STP X X I

.71935 XVERT CRIS LK .2 EXT R OFF ON VOC 3TP X X X

H 7194 A L/P WEDGE LK 3 EXT R OFF ON VOC STP A X A

H 95 1 /P WOG LK 3 NOT RET R OFF ON VOC SYP Xxx

f
9... ... DG1K 1L, L. . L

I-~T -, d-
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RO CNO STF-2 L/L CZMP 2ATI 26 SEP 62 5,,

DESCRIPTION ,....

L O N IVOCII 
- -- --X

H 7196 IX L/P MIN LK 3 NOT EXT OFF ON I -ii

H MAIN LK U RET R' OFF ON IVOC STP IX XII
7197 IX L/P N I'io T ýi

i EXTEND WOG LKS 51G ON C I I

H ,RETRACT WOOG,.S SIG R IO ON IVDC STP X X

H 7200 X EXTEND MIN LKS SIG R i ON JJVOCI STP, X X X

H 7 RETRACT MIN LKS 1S 1 OFF ON VOC I STP X X I

7202IX XTENO HOR LKS SIG R I OFF ON IVOC STP :IIX X IX

H 7203 X RETRACT HOR LKS SIG R OFF ON ' i X

H 70 jOPEN UPR DOOR SIG RI OFF' ON 11 IVC IS PjIX XI

170 'X IJPEN L WR DOOR S IG R OF N V OC ISTrP Ill

187X ~L/P LOCK ASSI' OPEN I I XIX IX

9XRETRACT VER LKS SIG R ON OFF ! CX

H!7810OXXICLOSE UPR OR 51G0 ON OFF jVDCI ISTP iXI X !

H XlICLOSE LoR OR SIG R ON OFF vcI --STP- XX

lH175121X IL/P LOCK ASSY CLOSE R ON OFFI IVOCI ISTRI X XIX IIII

_ _ _ _ . f . T I X X I X i:,' 1

H 17516 1X IlEXTEND VER LKS SIG R1 ON OFFjVD IT IJXXX III

i 

I

H175201X HPU START R I OF ON VC STP XI X IX

7972 X PRESS SW RETURN R ill ON OFF. i J !

17515 A ACCELEROMETER XFI VAC 5K x X I I

A ACCELEROMETER YFI F i:;aol IVAC SK IX ix 1

1 7317 A ACCELEROMETER ZF1 F 1 *ISO8 VAC 5K I X IX xI1 i i

1!7518 A ACCELE!1OMETER XF2 F .180 VAC I I 5K 11 X IXI

I 75191AJACCELEROMETER YFZ 1180 I K X X IX-1 -
75201A ACCELEROMETER ZF2 I I 5K IX X

1 17591 IC JPITCH GYRO TORQUE 10 1 IlM.5 .5 VOC 10 I X I 1 2. Ij~ I I I I I__,* ,ooOE _ 
-iI

17592 CROLL GYRO TORQUE 0 M.5 . 10 X X X I

1 7593 C JYAW SYRO TORQUE D M.1.5 .1.5 1 VOC 10~t __ _ X X ~- I

_____________ -L u l -f
_ _ _ ifi•

75011'D OPTICAL AZM SIGNAL 0 MOOS .05 A1 _____
_ _ __p•O•U M. 2 ¶ _ __

I 510ROLL PENDULUM D M0 2 0 VAC lOIIX EIE X

_____.~IzH~zM-0'0j
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*IPOTNOOSTF-2 L/• COMP DAU 26 SEP 62 6A &
- ... .-p

-FT i i"

1 1712 01PITCH PENOULUM I'm.02 .02; VACj 10 x X1
,75490PITCH SERVO ERROR 20VC 101 X X X

20IIPTC VAC 1

7550 0 ROLL SERVO ERROR 0 2 V - - x x

1 17551 0AZIMUTM SERVO ERROR 0 20 VAC 10 xxx

1 7552 0 REDNOT GYRO PICK-OFFI F 151 1VC 20 ; , x

T 7572 ROLL MEMORY 0 0 .010 VAC 10 x xx

-t 7573101PITCH MEMORY I 0 .01C VAC 10 1 X i

1774 0 111AZIMUTH MEMORY D .Oi11VAC 10 XX

I 17!ý76 0 IIZERO LA' OUTPUT 1 0 *030 VAC 20 L x I

_ _ _11_ 1 L5 I

I 7505,H NCOMPUTER POSITION X F 0 5 VOC 1OKIXxx

I 75061H, iCOMPUTER POSITION Y F I 0 5 VOC 10K X.

I 7507j~il COMFUTER POSITION Z F 0 5 VOC 10K I X x

R4GE ERROR FUNCTION F 5 W)C 10K

75091H AZII ERROR FUNCTION I 0 5 VDC 10K XX X

It17502'L ICOMiTEr'. VELOCITY X F 0 5 VDCI 10K X X X

I 7503 L C-.-I..TýR VELOCITY Y : 
5  

VOC 
1  

0K xxx

I 7504 (.'MPUTER VELOCITY Z FI I 1 1, - 1 K N XIX _I

I 753w010ALIGN GROUP RADIAL F i 5Il G1 30 1

t 7539101ALIGN GROUD TANG I MS 5 0 30 X I I

I 7342 0ii.LIGN GROUP AXIAL F I M S a 30 1

I 7015 T COMPUTER EXHAUST I0 I 75 DF .5 %LO

I 7523 V YAW STEERING SIG F 1 5VC 20 X X I

I 7529 V ROLL RESOLVER SIG F 5 vOC 20 X N X

1 930 IV PITCH RESOLVER SIG 1 1 - VOC 20 X xfl

I 7540 V TEMP CONTROL AMP OUT -1 - 110 - o 1 11 1

I 75801VIAZM RESOLVER SIG 1 5 VDC 20 X X X

I7510 w ELA~PSED TIMEIF040 SCXXY
_ ___ _1 x---X

. - - - - -.

4 - 4
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p*pETCTNOOSTF_2 L/L COMP DAi26 SEP 62 FA4 7

~ DESCRIPTION

117521 IX ýVERN ENGINE COF SIG F 0 T- K K

1 7522 Ix !s ENGINE COF SIG F rI 0 5 lVDC llx Ix xKT11 1
17527 X jPRE-ARM RELAY CLOS FI 0I !J1o

17$37 X ELEVATION WARNING jR IOFF ION IJVOC I STP 11 X XX

17570 IX ISTAGING SIGNAL Fiii 0 5lvcI IlXXI

1 7611 IX J!START COUNTDOWN R IiOFF ON iVOC I STP KJ X IXI I IIIK

1 7612 IX 1ST FIN.E ALN-TRG MODE R O JFF ON !1VOC I STP KJ IX IK

1I17614JXIIFINE ALMNT COMPLETE IRI 1F 04 VC ST XIXXI1 1Il

I 17615 Ku jCOMP UTER TEST COMP R JUFF ON !IvDC 'STP !.X KX

11 17616 X JISTART K ACCEL OFFS~TT R OX O DC 'T

117617 X I ACCEL TEST COMPLETE R f 1OFF ION JJVDC~ I STP K IX IX

117619 XI jGO INERTIAL COMMAND Rt OFF ION ljVDC I SiiXIA

1162 XMS NETALRI IOFF ION ýVOCI STPI K XIX

117621 X JZERO Z ACC C0OMPLe&!E K; OFF 104 VDC X A

1 17622 K ýSCALE X PLUS 13 R 1 lOcF ION IVDC ISTP IX KK

1 7 623 K ISCALE X MINUS 1G R IOFF 1ON IVOC I STP X K KX

1 7625 XI IRETURN TO READY REGP R 11OFF ION Iv oC I x IST X

1~~~~~~ ~ ~ J72 lRTR ORAYCm IOFF ON j'VDC 1 STP XXIXT t11
1 7627 K !IGO ON VERT MEmORY i1OFF ON IVDC !STP Kl~ X Kx I

1 17628 K IGO ON AZIMUTH MEMORYI 1 R OFF ON iVDCJ STP KýJ X i

17630 K 'GYRO A IN RAND Ri IT iXIX

I7631 K jGYRO 5 IN BAND I R IIOFF ON JVOC j ISxK

LI17009 N 1LAUNCHER CAM K AXIS

ý 71 41LAUNCHER CAM 132 SIDE- ------

IL 17011 N 1RISE OFF DISC CAMERA I-- - - - 1

L 17012 N UMBILICAL CAMERA

701 PILM ELC ~ Fl 0[ 23 P1A 1 100 X X
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",O,,,,oOSTF-2 L/L COMP •AI 26 SEP 62 PAGI

- 7-

7014 P FLAME DEFLECT AM8 2 0 25

L 7015 Pf FLAME DEFLECT AMS 3 F 0 25 PI A 1 10 t I X

L17016 P FLAME DEFL!CT AMB 4 11 0 2 11A I 1 100 I X

P101 HT SHIELD OUTSIDE I F 0 $ PIAI 1 500 X X

L T702 HMT SHIELD OUTSIDE a F 0 25 PIA 1 500 llX

L 17005 TLAUNCHER FRAME s 0 1200 DOF 18 LO

L 7006 1 LAUNCHER FRAME S 0 1200 oGF 36 1 1I

M704 FOR LIFT OFF CAM

M 7605 N AFT LIFT OFF CAM I

N 7542 A CRIB ACCELErATION I F M4 G .2 100

N 79411A CRIB ACCELERATION 2 F4

7741 1ACRIB ACCELERATION ) 4 !a 100

N 7742 A CRIB ACCEI.ERATION 4 F M4 G .2 100

N 7745 A CRIB ACCELERATION 3 F M 4 3 .2 100

N741 CRIB ACCELERATION 6 F M.

IL 729,A, SILO-L/P ACCC vI 0 1M0 5 l .5 KR

! AS SILO-L/P ACCEL #1

N 78 S A ILO-L/P ACCEL 02 0 - MS so I a 2K I

P4783 AIIISILO-L/P ACCEL -5 01 11 MSO j. 0 1G2.5 2K KI
NJ7852 A SILO-L/P ACCEL 04 0 MsO 50 1 2. 2K Il

N171111 A SILO-L/P ACCEL E 5 0 M 50 2 0 2. 2K K I

N 7036 A CRIB ACCELERATION 8 0 M20 20 1 1 2K K

N730 CRIB ACCELERATION 0 j 1 M20 20 1 0 1 2 K

N 783? A CRIB ACCELERATION 10 M20 101 0 1 2K K

N 76119A CRIB ACCELERATION 10 0 M1 20 0 1 2K K

N 7855 A CRIB ACCELERATION 11 0 MS 5 1 .25 2K K

N 740 ACRIB A¢¢ELCRATI0N 12 0 S 5 25 2

N 742 Ail SILO LtP ACCEL 21 MS 5 0 13 100

Ni 784 A SILO L/P ACCEL Z2 MS 5 Q 3% 100

LL L L-1L
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L/L~2M CzM 
SEP' 6_2 P

.. .. .. .. . -7

N!94A.ýISI~LO L/ tACCL Z3 C 5 G 3 %1I 01

N 845 1 A3ý CI O L/.RE CE~L Z 4 'S 5 IN .% 210

N 7984 1A iISIL L/ P D1PACCEL~ X 0 54 Gl 2% 100

IN 71781.7 vERTI CAL LCKPO ACL X20 13 IN G 3% 2

N 7891A ýISI VERICA L0CL y0 2 M 0 20 G 
I

4 17912 19 JCRWIH VERTICLLC O 0 10 GN

N1
7
8-031ilO L DERIVAE LOQCK RPM 5 0 ý18 INM 1I S'II I

-LL-
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SEP 62 PAGS 10

CDCRtFTICIN , •w

N 7953 E INSTR-8LDG POWER 1

N 7954 E UTILITY-BLDG POWER F E 109

N 7974 1 400 CYCLE POWER F E 10%

N I?$" F DRIVE MOTOR TORQUE S 1 M6K S.SK ILS 1% SL.0 X X

N 7532 1 LISHT INTENSITY 1 0 00 FC 1.0

7046 .J 51 INLET A1k REL HUM 100 - SLO

N 7465 .3 SILO UPPER RM 11 0 100 9 2 SLO

N 7800 .3 MSL COMPARTMENT RH P 0 100 I 2 SLO

N 7802 .3 SILO LOWER R. P 0 100 1 2 SLO

N 7980 L 7 IN MOTION UP FAST F 0 3 IN 1.

N179811L 7 IN MOTION UP SLOW F 0 1 IN 19

N179621L 7 IN MOTION DOWN S40 P 0 1 IN 1s

N 7l44 NCRIB 1 T40TON CAmrRA 1 0 a tN .25

N ,755 N IR18 MOTION CAMERA 2 0 8 2

N 7747 N TV CAMERA I

N 7748 N TV CAMERA 2

N 7749 N1TV CAMERA 3 xxx

N 7780 N TV CAMERA 4 X x x

N 7751N TV CAMERA 5 xxx

N 7752IN TV CAMERA 6 xxx

N 7753 N TV CAMERA 7 xxx

N 7754 N LAUNCH CONSOLE RH FPS K x X

N 7758 N LAUNCH CONSOLE LH Fps x x X

N 79$3 N ALIN GRP TILT CAMERA X II

N 7031 P TANK DIFFERENTIAL P V 0 5 JPD x x I

230 CRIB AMS PRESS 1 F1 0 2s 101X_
_-4

I 41 7-4-
- - ± L.,.LKL~t
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IE•t NOOSTF-2 L/L COMP DATI 26 SEP 62 .1

DESCRIFTION ' '~ ~
if I II-

N7231 P CR!B AMB PRESS "2 F 0 25 111PIA 1 10 lXX

N7232 P CRIB AMB PRESS #3 F 0 I 110 x X

N 7233 P CRIB AMB PRESS 141 F 251

N 7234 P CRIB AMB PRESS o F 03 25JýPA

N 7235 P CRIB AMB PRESS 06 F

N 7330 P LOX TOPG TANK LEVEL 5 0 13 PID 3s SLO

N 7050 1 AIG AIR FLOW IN OII F 10 1400 CFM 1 5 
SLO

N17155 ft AIG AIR FLOW IN 01III 00 300 CFM 13SLOl

N 7654 1O00 VENT 10K CF1i 300 SLO

N76:3 f EF 40. 01 EXHAUST1C 11'-L

i636 EF 30 EXHAUST 0 35KCFMIKlSLOI

N 7756 5 CRII LOAD CELL 11 F Il 0 1301K 5 1 20i 1

N777 S CRIB LOAD CELL 2 F 0 15 1IP 5 20

N 7758 S CRIB LOAD CELL #3 F 0 130 1IP %s 20

N77579 S CRIB LOAD CELL 4 F 0 13 KIP 3S 20

N17923 S CABLE STRAIN PORT 0 10 ______

N17950 S FACIL MSL SPRG ST 01 12 155 KPS 100,

N 7959 5 FACIL ASL SPRG ST 02 1420 133 IPS _ 1

N17960 5 FACIL MS. SPRG ST 03 M20 133 KS il

S796 FACIL MSL SPRG T 1 KPS

N.7962 ILOAD CELL QUAD 1 L/P F M20 133 KPS 100

N17963 S ILOAD CELL QUAD 2 / F M20 133 KPS I100

N[7964 S LOAD CELL QUAD 3 L/P F I M 133 KPS 1100

N 7963 S LOAD CELL QUAD 4 LP F M20 1 3 PS

N17032 T IIGUIDANCE POD EXHAUST S 40 173 IDGF ISLO Ii

IN 7048 T A:G POD INLET 011 S ' 0 190 D11GF .3 ISLOII II 1i

N 7154 T 81 AIR AT RH MEAS S 1 0 90 DOF .3 SLO

N 7136 T AIG POO INLET 0It' S 40 90 iDF . ISLO 1

N 7139 T VENT SYS COX @ ELBO S M380 mo oDF 6 SL011

_______ ~IILL±L

* - ~- .-.
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i~~I~j oBCRIFT1,M ;IN

N 7160 T VNT SYS GOX I FAN IN S IM380 Mao DGF 6 SLOI

N 7141- -- T---SS GX i G T N S-30 30-- 1 L
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V 9 -. : DESCRIPTION

N 17627 7 ELEC EQUIP A.R OUT,12 P 25 1251 DGF j3 ISLO
N 17628 TI ELEC EQUIP AIR OUTN) P 25 125 jjOGF 3 ISL I I

N17629 Ti ELEC EQUIP AIR OUT#4 P 25 1251 DGF' 3 ISLO

N 17630 T jELEC EQUIP AIR OUTIS P 25 125 DGIF 3
1
L

IN 171,41 T IPOD AIR CONO H20 IN D 30 120 DOGF 3 SLO 1

ýN17642 TIIPOD AIR COND 420 OUT D0 l 30 1201 JDGF 3 SLO 1

INJ764-31TI1CC 10 COLD HZO OUT T 11 0 200 IDrF 3 5O11.0

IN17644fIT ICC '.0 COLD H20 OUT T 0 200 IDOF 3 ýSLO

N N7645iTiliCC 41 COLC H21 OUT T il 0 200 JDGF' 3 ISLO

N 1764.6 NjIC 40 H4OT Hi20 IN T1 1 01 00I___3_SO

N 17647 T IO NC P40 HOT 20 OUT I T20 Z iOG CF 3 51.0J, l

-4 7649 7WCU 5-) H20 OUT T 0 2001 DOF 3 ISLOi .9
IN 17650] TIIWCU 5C. 51 4120 IN T 0 ZOO OOF 3 ISLOIl

IN17651 TIIILCC C0'.D 4120 OUT 5 0 200 ZOýF 3I l

Ný76
5
2 TjI G02 V:NT AT A &, E 51 1 N3 0 100 OGF 12 S5LOI

N176!3 1' 0G02 VENT At BLAST DRt SI 411M30 0 1001 DGIJ 12jSLO 1

N 17746 T lCOOLING TOWR 4120 OUT S1Il 01 200'IDGF12.5

N189701 V 1TRLt 41RE NOISE_ 1 Fl 1 0 10 J!, mV 2%101"1,1

IN 170021X ISELECT A BUJTTON I q CIIFF ON IVDC 57 11K 4X X 1

lN7003YX SELECT B BUTTON R I OrF ION .VDCI TIXIXl I1 1

IN 170241X dSTART SUITON It !O ON IVC ST, IKx ix1 K

IN 17026 ICOOMIT START BUTTON R OF O O TX

N170301XIIALARM IESET SWITCH JI OFF CN IIDC S70 KI 1

N1 70421XIISTART ABORT SN4ITCH I JOFF ON IVDC STP II X X

IN 7044 XK SILO DOORS OPEN 1 IlOFF ON ilVDC STP KK

N 170-7 XIISILO DOORS CLSO R OFF ON VOC STP K1I X XK

N17046 KPAD HTR 2 RATE GYRO 11 OF O C STIR KI

1417051KX CON STA I ON-OFF R 11ON OFF IIVOC STP l

i 17052 XK COM STAZ2 ON-OFF1 R ON OFF VC ST

N7053KX C M STA 3 ON-OFF R1 ON FF VDC STP

-~ ~ ~ ~ _O ...I.. .....O....E...... i_________

I J
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WAll 26 SEP 62 1Q _____

* i!~~l I O6II¶1N

IN 17054 XK CON STA 4 ON-OFF RI ION 07F VOC STP

N 170O55 K jCON STA 5 ON-O;FF RI ON OF VC ST

N C5 I CO SA O-.FF R N OFF voc STP

N [705 I 111CON STA 6 ON--OFF Rj ON OFF VOC STP

N TOSX K CON STA 7 ON-OFF R ON OFF VOC SIP

N 700KC ONSA1'NOF R O F ~ i

N 70 41 K CON01 STA 11 ON-OFF 
R ON JOFF VOC Syp

N 7 ,0 1 XKI CON STA 19 ON-OFF R ON OFF VOC STP

N70614 K CON STA 10 ON-OFF R ON OFF V,-C STP

-N 17061 IX 1CON STA 11 O~N-OFF RI 1 ON OF' JVOC STP

N 04 ONSA 6ONOF R ON OFF IVOC STP

N17067 X dCON STA 17 ON-OFF R1 1 ON OFF VOC STP t

_N 7046 X ýCON _STA 18 ON-OFF It ON OFF VOC STP

N 47049 K ICON STA 19 ON-OFF R ON !OFF VOC SIP

IN 7066 X ICON STA 16 ON4-OFF R ON OFF VOC ST PL

N7067 x O 1 7~ ON -OSFC F R ON jOF VC iP K

N CO02 HSTOEE5L I NOFVC SPX

N 753 K PR OPO ONE LS R ON FF VO ýC Si K

417058 K AOLF VVC~ R ION JOFF VDC STP KK

N~~~~~~~ 757KNLCMMTSAT Q O OFF VOC SPKK-

IN175069 XIRY ORCOM MIT 9 N-F R ON I OFF VOC STP X X

N17510 X PWCG 3TO I0NTERNA _R O11N OFF VOC ST1TUIIIII 1

N 51K v O EXTER ANA R ONF IOFF VOC SIP KK

N17512 III CO'NECEC LO CFU R ON OFF VOC 7 SYP K

N17531_III_0Z R ON -D --- I.-- x

41750214 1.1 ----- DECE F- L N IF O T x X -I I L

-153xllP ASD 
ZN sC SO OF JD SP I
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" _I_
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N 7513 X /ML OWN & LOCKED R ON OFF VDC 57,X X

N 75141X A/P ON AMBER R O OFF VDC STP X X X

N 75151 ELWR FUEL TK PRESS 1 ON OFF VDC STP X x

N T7116( RAISE FUEL TK PRE6S R ON OFF VOC STP XX

N 7517 X GUID FAIL MARGINAL 1 ON OFF vOC STP X 1

N 1718 XIA/P FAIL MARGINAL R ON OFF VOC STP XX

N17519 X F/P SAFE R ON OFF VDC STP X X

N 7520I X INST AIR BELL 50 R ON OFF VOC STP X X

N 75211X A/P FAIL R O OFF VDC STP I 1

N 7522 K ME VLV 14 OPEN R ON OFF VOC STP X X

N 7523 1 DC AT MSL R ON OFF VDC STP K I

N 7524 1XR/V BATT TEMP R ON OFF VOC STP X I I

N17525 1 VENT HE BTLES R ON OFF VDC STP IX

N17526 I HYD PRESS R ON OFF VDC STP

N17527XI GUID STANDBY R ON OFF VOC STP I X

N17328 X M/L UP & LOCKED R ON OFF VOC STP I Ii

N175291I PNEU INT GRN R ON OFF VDC 570 K X I

N!7530 X PNEU PH2 AMBER R ON OFF VOC SYP K X I

N 7531 AHE LOO AMBER __ R ON OFF VOC STP I X X

N 7532 X PROG ARMED AMBER R ON OFF VDC STP X X

N 533 XIENG START AMBERR IN OFIVC jT jXXX II I Ii11 1Ii I

N17534 1 GUID COMMIT GREEN R ON OFF VOC STP K E T A R O O I T I I 1

Nr7535 I PWR INT GREEN R ON OFF VOC STP X X X

N 75361 A/P TEST AMBER R ONIOFFvoc STP XX

N 7537 1XGUID ROY AMBER I ON OFF

N 79841 MISSILE AWAY R OFF ON lVOC STP x I1

N 7985 X MISSILE ON STAND I OFF ON VOC STP I I I

N 7072 Y CON SYS VOICE REC 1 A

N 70731Y1CON SYS VOICE REC 2 A

N 70741Y1COM SYS VOICE REC 3 A

N 7075 Y CCM SYS VOICE REC 4 A

_____ _HtI It •)J __________~
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7071 OM SYS VOICE REC 5 A,

N170771Y 'COM SYS VOICE REC 6 A A

N 7078 'ICON SYS VOICE REC 7 A A

N 7079 11 CON SYS VOICE REC a A!

N 70801Y 'COM SYS VOICE REC 9 A

N 70611 ' CON SYS VOICE REC 10 A

N 7533 'VSOUND INTENSITY A 24 140 JO 1.0

P 71371 181 PUMP SPEED LO F 0 2o RPM

P 7138 1152 PUMP SPEED LO F 0 200 RPM 51 KCI

PL1529t0 S MAIN LOX VLV IF 0 90 JDEL 2 SLO9

P 1830 0 S FUEL VLV POS D 11. I

P 1206 0 11 ENO LOX OOME I M6 10Ij 42K X IX

120801 S ENG LOX DOME F MSO 1O 0 [2K Iiii

P1201 52 ENO LOX Dome F MIlC0 1 0 10 42C I

P 10021P 81 FUEL PUMP INLET FS 0 150 IP14 3 IKC EKEIX

p 70021P 81 FUEL PUMP INLET ? 0 100 PIG 2 SLO

PI1008 P 5I THRUST CHAMBER lop 0 1000 IPtA 20 SLO KKK I'

P110361PI 82 FUEL Pump Disc i's 0 1001, !P!3 201100 KI K KXI

P 10391P111 FUEL PUMP DISC F 1 0 000 PIG 20 1100 1 K K

Po s7055P FUEL PUMP INLET F 0 100 plI SLO

P11058 PII5 LOX PUMP INLET FN 1 0 ISO JjPIG I ISLO~ K Kx X K

P 1059 1 82 THRUST CHAMBER 1F 0 I00 G P 0 CII iKK

P 100 P l1 THRUST CHAMBER OF 0 800 IPO 40 KCj K I K

P1091 P , 1 LOX . INJ MANIFOLD F 0 1300 PIO 30 IKC K K K

oP91O P B2 LOX INJ MANIFOLD F 0 1001PI 30 IoC K K KX

P 7109 P ICU CTL MANIFOLD , 0,1200 PIG 24 SLO

P0,1 P TCU INLET LOX PRESS 0 200 100 4 101

P 710T? P TCU LOX FILTER IN F 0 a300 PIG 1.0

-A
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P17106 P JLOX LIP DISC IN PRES F1 l 0 200 P19IG 4 10 IX

P ý7135 IP 11MAIN LOX LN ORA IN PRt Fj 0 200 110IG 4 10 jI II

P111155P1181 GAS GEN COMBUISTOR IFl 0 1000o i I o 20 ISLO JX X X I

P 11841P1182 GAS GEN COMBUSTOR IFr 0 1000 jP I G 20 SLO JXIX X

P112001P £146G COM4P AMBIENT F, 0 20 JjPIA 0.5 100 5JXI

P17,306 PlJ82 FUEL PUMP INLET F 1 01 100 JPEA 2 SLO 111 11

P11337 PJ S G4 LOX 114. MANFOLD F 11 011000 JPIO 20 SLO lX IX IX

Pl1391 P JS LOX IN-i MANIFOLD F 0 1S001 PIlO 30 SLO l4X IX X

P J1463 P1 506G FUEL EN.J MAN F 0 1000 'jPIAj 13 SLO.0JJ I A

P17546 P 014N2 STORAGE 7K DISC" Fl 1 0 B00 ýJPIG 10') isiLOýj

P 17549 P JLOX STORAGE TANK ULL S1 1 0 2001 H'PIG I SLO IJ IXIXI

Pý7364P lLOX ST TKTOMSL DO Sl J 0 27 JJP 110 2O0SLO11XIX X I I

pi7965 P !LOX XFER LINE TO MSL Fl l 0 2001 '16I - SLOI

PI7567O P FUEL LVL TANK ULLAGE Fj 0j O 75 '101 1I SLOdlI1

P7576 P ILOX IN TO ELEV DISC F 01 o 200il1r SLG lixG

P7682 0 iDP ON LOX TANK F 01 2 1P10 .0 SLO IlI

P7605 P ilGN0 FUEL PUMP out __ 0 t iipolPI I SLO

P760 PiliGNO FUEL pvm IN - -0 - .2 i O ~J 2 31.0O ýI

P 769 P 0140N FUEL FtLTEM o OP 0 2) - 1- !! .9 iSL1 0 ,

iPi7691 P 1FUEL FILL LINE IN F1_ 0 100iiPIG 2 1 i

1P 63PFULFILL LNEV DSCRO F si 12S{ PlO

1 7696j P ULO 2OP LIN RO 20 PO

P J7691ýPj MAIN LOX LINE 0 ROO 1 0 200 PlO 10 I* f l

P 176991 P ilMAINI LOX F ILTER 00 0 0 251 P11lO .5 1.0JILO X1A

P 7700 PF iLOX RAPID 1.0 VLV OP P 0 25 1P01 .5 jILOIl I I I I

P i7101 P iLLOX FINE LO VLV 00 P1 0 It PIO es"

P 7706 P ILOX ORAIN VkLV DPO 1 PlO .2 51.0

P1 7701 P ILOX FIL. FILTER O00 10 jPID .2 SLO

7 1709 P ILOX TOO, TK ULLAOI FS5 0 1001 toG " $(.a 1i Ix k 3

* 17710 P ON* LOX TX PRESS LN F 1 *oo 101lo1 4

P7711 JP LOX TOP YK PRESS LN F 0 2001j PlO 6 1 - -
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P 79071P18 LOX PUMP INLET - -0 PA 1 2

IPj7909 ijFUEL VLV F1 INLET -F- 0 100 PI01G 2 SLOj-I

Ip 7911 P JFUEL PRESN tK CISCH F 0 5000 PI 10 SL

P 17913 PILOX FINE LV Ll IN F 0 300 . P IG1 4 110 1

JP i79 1 AIP IlLOX RAPID LV L2 IN4 F 0 300 IPlOI 1- 101

PIqS~ ILOX D RAIN VLV LI6 IN F 0 So00 pl PI A 101i

P79161PI11LOX 0MM VLV L16 OUT F 0 So100 PI r, 10

P79171PI1LOX STOR 7K FV L7 INJ F 0 3 l oi

P 79 16& P LOX FILTER L19 IN DIIl 0 200 IPtA

P 79721Pi LOX 7K PRESS VLV IN F!i 0 $000 PlO 100 SLOI

P7104 ft ILOX TOP FLIRT PI 1 0 211OPM 41 6,1 ''"x

P 71091RIJLOX TOP BLEED FLIRT- F1 !il 1 10 8OPM .2 ISLO lxI

P 7569 IN IONO FUEL SUPPLY I ll 0 390 8PM" 71 l

P71431 Si1LOX ST TIC PO LINE A Fl l 0 3000~ LJIN 10120

P 7164 SiIIOX It TK PR LINE 3 F * 3000 Ulm 101 200

P 711 T 0C O IN TtMV Kil 10jI269. ODIF L

P 71141 7 LOX 105P L/P DISC 1%4 F 1111 012 M269 IDOF I SLOI

lPins7134 7 S LOX PUMP INILET F l Mill MM7 MOOR I nLo

P101710411 IISUS LOX PUMP INLET F IIM920 MIT* 00P 1 SLO

P73003 7113 LOX PUMP INLET F M111429 Ma 0" loo I LO 1

P 1333 T EPIG' Como AmUelePI?,Il 0 $00 JOGPI It ISLO l X I K

P 1330 it il LOX PUMP INuLE is$1 MIOMtS2 D" F loo ISLO IlxX X I

P 764?7 ONZ111 STORAGI TK 013CH FI 1114011 130 104F 9 SLO

[f, 79661?11L 11E01 OM3L F $3103 46.0

P M, JAI LO I 0DIC F MI O J MSOO-6 lOGF 1 01460 IXI

0 ?112 ~Tj MISlLI TAMS FUEL F I 1I I o GFo 4 61LO

P 7696 T MAIN LO LNS 1.1 0 0 No PF I-Soo "lot 104 1 ILO0

P 7705 T LOX toP 6111 L ROD 300 P PIWS MIGS 1104 1 I1IL0

P lulL? S 111ACILLS A11SIE1M? j DP 0 too DO?' so $60 IN mix

-~~~-i -L--
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,,,,GT- L/L COMP W1~ 26 SEP 62 19

I H 11 1o

)PI1712 1TI182 NACELLE AM9IENT 001 1 01 500 -JOG -1 L jXI X l

ýP 17802 IT IISKI N 81 HYPRGOL CTL F' I $200 200 ýDGF 1 8SL0 l

P 78031T ISKIN 82 HyPF'OOL CTI. 0' 1 200 20O IDG 8 ISLOIlII

P 7806T 7 SKIN 3 HYPRGDI. CTL P 1 M,200 20 ZOO F 1 8 ISLO J

P 7412 IT IAMB S HYD CTll MAN IS JI200 200 DGF 5 ISLO 1

P 7813 7 TIAMB QUAD 4 574 1205 15 1 $200 200 IDOF 8 ISLOIII

P17614 1 T IAMB QUAD 3 STA 1175 5 S $1I200 200 IDP' SLOL II
P 7615 T IýAMS QUAD 2 STA 1210 S 1 $1I200 200 COPF 1S SLO 1

7P 1 ______ __78161T IAMB QUAD 1 STA 1248 S I $1I200 1200 DOGF 8 SOL

ý 7 817 T ! AMB 81 MAC STA 1245 S , 20 20 11IMf L M 2 A T 24 200 200 JJDG P 8 SLO

P71T iAMB QUAD 2 STA 1234 S $iI200 1200 DGP 1 8 SLO Il I

P 72 TIA M 81 2_NAC STA 1156 5 $200 1200 DGP 8 iSLO II I

P 7821 7 AMO 81 NAC STA 1156 S M2C',0 200 1 DGF S SLOI

P 7522 . AMS B1 FUL CTL VLV 5 $M200 200 IDGF 18 SLO I l

IP78231T7j AMS 82 PUL CTL VLV 51 1 200 200 I0GF 8 SLO

IP 75241TI1AMS QUAD 4 STA_1260 S __ i,0200 200 COIDF S ISLOIl I

IP 7825 IT ISKIN 81 NAC STA 1220 S I_ 1$200 200 DOPF 8 SLO

P 7126T 7 ISKIN B2 NAC 574 1220 51 1114200 200 IDGP 8 SLOI I

iP 78271T IiKIN X AXIS STA 1200 t I_ $I200 200 IDGF 1 8SLO 1

IP7900 IT 11UEL PRESN TK DISCH $100IIO 150 jDGOP ýSLOI

Ip 7126 Ivil tGIN STAGE CTL VOLT F 1 0 30 JVOC 1 100 KI

*P 7115 IX iRAPID TOP VLV OPEN I - ON JOPW IVOC JSYP KJ IX X

P 71161XK R1APID TOP VLV 01.50 R I ION OFF IVOC ISTP KI KXI I K i

P1 71171XK TOPPING V'.V OPEN It I ION OPIFF 1VOC I STP KI KXI I K l

P 7119 KX VETOPNG VLV N-SO OE R I iON OFF JVDC I S1TP XXIXIII I I II

7PI1216 KTOPPNG VLV CL80 OPE R I QN OFF IVOC. STP7 K KI 1K

P7130 X IVINT "1LV N-5O CLSO R I ION OFF IVOC ISTP X X KX K

P 7131 K ILN 0011N PRES 1160 OPEN R~ ON 111 OFF JVDC ISTP X X II I K Kl

p 7132 Kj LN J3RN PRES N6C0.0 CLS OT OF voC STPiIKýx x

4 ___________________ .1- II
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P7?1951 ~LOX TOPO T9 VV OPEN I ft 1 OFF ON JVOC sypXIP

P17194- X 11LOX IOPGTK VV CLSO IfRt 1 OFF 0ON IVOC SIP X X X IIII

P 7195 X FUEL VALVE F4. OPEN IftI OFF ON4 1VOC SIP 1

P 7194 X FUEL VALVE F4. CLOSED Rt OFF, CN lVOC STPIP I

P7223 X LOX $TOM IEVV CLSO It ON FF vc SiP IxXX I

IP 72.32!iLXJLOX RAPID LV OPEN f ONt OFF Ivoc SIP IxXX I

IF 17226 X11LOX FINE LVOPEN . q ION OFF IVOC SIP IXxXX

P 722,~!7 X11LOX RAPID LV CLSO ft ON OFF Ivoc SIP iX XIX IIIII II1
P 7226 ~j1XLOX FINE LV CLSD Pft ON OFF 1VOC v7p jX XX I

97236X LOX SIOR TKVLV OPEN4 ft ON OFF lvoc STIIX XIX II I I II II I

P 7234 X ILOX DRAIN VALVE OPEN ft 0O OFF JVOC sIP li X IX

P 7240 I 1LOX ORAIN VALVE CLSO it ON OFF IVLCC SIP jX X X

P172411 .IILOX CHLON VI N1 CLO ft ON Off IVOC SIP lXjXý I I

P17291 X JLOX CHLON VL .42 CLO Rt ON OFF 11VOC y XIP X

P17212 X 1LOX CHLON VL 43 CLO ft ON OFF VO~C STP x

P1729511 XLOX IPNG VL NSO CLO ft I ION OFF VOC SIP X

P 75J90 18SOIL-OFF VLV OPEN 4f CI.-P ON IVOC ___ SI X

P7 'UEL VI.V F1 OPEN R IO OF D ST

FUE F L F1 CLOE I it 104 OFF lvC gp

P792 F1Ft VVP OPER I I~ON OF I0 PO

P79 YE X FE F2 CLOSED R ON OFF 11 OC IPO

P017920 X JFUEL VLV F) OPEN It ON VDC llx t IP

P 7927 X IFUEL VLV F3 CLOSED At om OFF 11VOC SOIP

1117928 I FUEL VLV NF'. OPEN III ON OFF' jVOC SPIP

P17929 XI FUEL VLV NP'.4 CLO~Z20 ft ON01 OFF IVOC SIP

P 79)0 X IFUEL VLV NFl OPEN ft M ON OFF VOC Slo gIP

P17931 X1 FUEL VLV N111 CLOSED ft 1ON OFF IVOC SIP

P 792 1X IFUIL VLV NP2 OPEN ft 1ON OPF IVOCI SPIP I

P 7933 XJJFUEL VLV NP2 CLOSED ft IION OFF JVOC I SPIP

P 7934 XII FUEL ASID P60VLV OPN ft HON OFF 1VOC SIPW I XXX1

P 19)5 X IjFUEL AID P40 VLV CLSIft JON OFF JVDC 1 27

P 79)0 1 1FUEL LVL F11 OPEN ft ONm 0 OF, VOC SI 3PII II

J
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P797 Xý IFUEL. SENSOR LS IRI ION OFF IVOC I STP

P1 7938 XI FUEL LVL TK FULL. R I JON FULL I I STP

P 7939 X 11FUEL LVL 7K HALF FUL R ION OFF IVOC I ST1P

P 17947 JX JLOX STORE TK FULL R IION OFF IVDC ISTP 11 X XI

P 1?457X J!LOX VLV L7 OPEN R 11ON OFF JVOC I STPI

P 17950 IX LOX VLV L7 CLOSED R ION OFF IIVOC I STP

P 17959 X LOX VLV L6 OPEN R ON01 OFF IVDC I STP

P 796O0 I LOX VL.V L6 CLOSED R ION OFF 1VOC I STPI

P 7963 IX' LOX A/S F&D VLV OPENI R I ON OFF IVDCI STP I K X IX

P 7944 X LOX A/S F&D VLV CLSO R ION OF' JJVDC iTP II X ix I K

P1051 Y IIENG. COMP? ACOUST N 15 60D8 511 20K KI IX IX

U 7019 N IL/P LOX DISC CAMERA96 FP

U7020 N HOT-COLD DISC CAMER~A 96 FPS

U 7080 PIILOX TANK HEAD F 0 7 P10 0.1. SLO

,U7081 IP IFUEL TANK HEAD F i 7 JPlO It -SLO

U 7126 V IAA COMP 28VDC IN _ i I 1 0 40 IVOC 21 1KC I

U 71341V IAA TIME SHRO OSC OUT 01 1 0 1 vOC 1.04. a0

U 01XRP~ FILL LOX CTL-1 P OF ON IVOC I SP Ki X IKI I III 1

U 70121XI TOPPING. LOW CTL-1 R IOFF ON iVDC 579P KI X XK

U 7013IX ITOPPING HIG.H CTL-1 R OFF ON JVDC I STP [X X X IIII

U 7018 K1XIIOO LOX CONTROL-i R OFF ON VOC STP X X x

U 7815 1 RAPID FILL LOX CTL.-2 4 IOFF ON VOC STP K K X

U 7016JXIITOPPING LOW C7L-2 R 1OFF ON IVDC STP X K x

U 70171XK TOPPINIj HIGH CTL-4 'A OFF ON VOC SPI X X X

U7010 K I100% LOX CONTROL-a R IIOFF ON \O T

U 70211XIIFUEL LVL NOT LOW-1 P IIOFF ION IVDC STP il4

U 7022 KFUEL LVL NOT LOW-2 R JIOFF I N IVOC -- STP T -

.~~~~~~ -. - - - - - - - - - - - - - -
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"gal

U 702K FUEL LVL TOO HIGH-I q OFF ON VOC SIP

7024 X FUEL LVL TOO HIGH-Z OFF O

U 23 AA COMPUTER RESET F 0 23 VDC 51 SLO X X X

U 7132X AA STA COUNTER OTP F 0 235VOC 5ISLO X

$ 7032 X f/V SAT H7R THERMOST

y 70314 LAUNCH CONTROL POWER ft

y 70353 START COUNTDOWN PWR ft

Y 7034 K 21 VOC VERIFICATION ft

y 059 kR/V CONTINUI TY 
xx

Y 7061 K MARK 4 R/V _ ____

y 7062 X R/V TACTICAL -

y 7064 K 113 VAC VEAIFICATION

Y 7065 X START COUNTDOWN VFY f

Y 7044 K TARGET A SET 

x

V 7047 TARNGT a SET

7068 MARK I RIV

70$9 TARG9T A • R-

770 K TARGET A AELECT

l 01 START COUNTDOWN S Rf

Y 7072 K 26 vOC RECEIVED

T-7

tl

~ T -... . . .. . ... I . ........... .. .t .• • •. .
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SECTION 11

CSTF 42 PEN ASSIGNMENTS

This section is a tabulation of all sequence measurementts (OFP-ONM AM
their associated Esterllne-AnWIru recorder pen assignmneft.

PICK-UP POINT

Thisu indicates the .lectrical plug nuimber
and pin number of the pick-up point pro-

MEASUREMENT IDE~rYFI~CATION vlded in the electrical control system for

this "ites*QufeteL.

N 7001 X PRESSURE MODE REDl P140 N 2

N 7002 X SELECT A BUTTON P149A 14 3

MEASUREMENT DESCRIPTION PEN NUMBER

Thid is a brief usually abbrovi- This deotee the sequence

sied, description of the mesa- recorder pena ssignment
uremelt. *for the mosaeument.

'PIDT11 ?or a keyr 6* abrevistiose mid oidipq g" IBe M oode key a1 tisi report.
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SEQUENCE PEN LIST

(to be supplied at a later date)
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COUNTDOWN INSTRUMENTATION

JI

-I

9 4q

,: - - -



BLANK PAGE

Iý~ -1-tmf



GENERAL DYNAMICSJ ASTRONAUTICS

REPORT NO. AE60-0653
6 DECEMBER 1961

APPENDIX A

INSTRUMENTATION CONFIGURATION

IBM CODE KEY

Master tabulations of all performance measurements applicable to all test articles are
maintainedby the Test Planning Group. Operational tabulations are compiled from these
masters for individual missiles. All instrumentation logs are maintained on IBM punched
cards. This facilitates rapid sorting, rearrangement, and tabulation of measurements
as required for program preparation and data analysis. Such storage necessitates a
systematic classification of the measurements and uniformity in method used to describe
the many types of measurements. To achieve this, an extensive codli ; of the identifica-
tion, description, and measurement parameters is necessary. The following is an ex-
planation and key for this coding. Each section may be identified in the key by the sectioa
heading or the IBM card column number.

I. MISSILE IDENTIFICATION (Col. 1-3)

This section is used to indicate the vehicle upon which the measurement is made.

f1. MEASUREMENT IDENTIFICATION (Col. 4-9)

A. Each measurement has a unique six-character identification. The first char-
acter defines the system within which the measurement exists. The second
character defines the monitoring agency. The third, fourth, and fifth char-
acters are number assignments which define a particular measurement within
the system defined by the first character. The sixth character defines the
type of measurement.

PAGE NO. 12-1
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A P 7 O0i P

"r Typ- of Measurement (Co.'. 9)

Nu.mber Ass'gnment (Coi. 6-i)

Monitoring Agency (Col. 5)

System (Col. 4)

Veh-cW. (Col. 3)

VEH1ICLE SYSTEM TYPE OF MEASUREMENT
SYMBOL (Col. 3) (Col. 4) (Col. 9)

A Atlas Booster A..rframe Acele.pt'.on
B * Beacon Retatlon Rate
C Centaur * C'zrrent
D * Range 3af-.-y Command Dpflectin
E * Elec.rcal Power
F * Prassurizaion Force
G * G)dance (Rad.o)
H * Hydra;.tc Pos.ton
I Guidance (nertilal) 1-1tev st7
J * $ HumidIt7
L WS 117L 2nd Stage Launcher Velocity
M Mercury Capsule Miscellaneous Ma2a

(D!mensionless
coefficient)

N * Factties and Slte Camera Ccverage
0 * Vibration
P Propulston Pressure
Q * * Frequency

R * Rate
S * Flight Control System Strain
T * Telemetering Temperature
U * Propellant Utilization 6

PAGE NO. 12-2
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Vendor Code

WK Wiancko Engineering Co. BLH Baldwin-Lima Hamilton

MASSA Massa Laboratories, Inc. T Thermo Electric Co., Inc.
R-D Rocketdyne WAUGH Waugh Engineering Co.

=Indicates the transducer is the same one as that used for the measurement number
immediately following this symbol.

VII. TRANSDUCER SERIAL NUMBER (Col. 62-66)

VII. TRANSDUCER LOCATION (Col. 67-70)

Station Number (Col. 67-70)

Location by station number to the nearest inch.

Quadrant Number (Col. 71)

1 Quadrant I
2 Quadrant II
3 Quadrant III
4 Quadrant IV
X XX Axis
Y YY Axis

FOR LANDLINE AND CAPTIVE TEST

IX. TYPE OF RECORDER (Col. 30-34)

A AM tape
D Sanborn type recorder
E Eput meter, counter

F FM tape

) PAGE NO. 12-3
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G Esterline-Angus-Type-AW Graphic Recorder
L Panel Light
M Meter
MS Multi-Point Strip Chart
0 Oscillograph (CEC)
P Printer
R EA Sequence Recorder
S Strip Chart (Brown, Speedomax)

FOR TELEMETERING ONLY

X. MEASUREMENT CHANNEL ASSIGNMENTS (Col. 30-34, on TLM only)

Telemeter transmitter number (Col. 30)

Subcarrier channel numbers (Col. 31-32)

1-13, A, C, E

P (Col. 33-34)

Pin umnber if commutated in telemeter package

Pin number 1 thru 60

TYPE OF MEASUREMENT (Col. 76, on TLM only)

P Primary - An original measurement with one transducer, the output of which
is sent to only one telemetering package.

M Multiple - When a measurement is picked up by one transducer but sent over
two or more telemetering packages the original measurement is con-
sidered primary and the repeated ones considered multiple.
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SPECIAL CODING (Col. 76, on TLM only)

C Installation Drawing/Wiring Disrram
(Signal available will be shown in tabulation Section 15)
(Output impedance will be shown in tabulation Section 16)

9 PAGE NO. 12-5
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A B

A/B AIRBORNE BECO BOOSTER ENGINE CUTOFF

A/P AUTOPILOT BGG BOOSTER GAS GENERATOR

AC ALTERNATING CURRENT BHD BULKHEAD

ACA ACOUSTICA BK BREAK

ACCELN ACCELERATION BKHS BLOCKHOUSE

ACCRY ACCESSORY BLWS BELLOWS

ACC ACCELEROMETER BP BOOST PUMP

ACT, ACTR ACTUATOR BRG BEARING

ACUM ACCUMULATOR BRKT BRACKET

ADAPT ADAPTER BSD BESIDE

AGC AUTOMATIC GAIN BSTR BOOSTER

CONTROL BTL BOTTLE

AIG ALL INERTIAL GUIDANCE BErWN BETWEEN

AMB AMBIENT BYP BYPASS

SAMP, AMPL AMPLIFIER
ANG ANGLE C

ANT ANTENNA
APS ACCESSORY POWER C-4O, C/O CUT OFF

SUPPLY CALC CALCULATED

ASSY ASSEMBLY CAL, CALIB CALIBRATE

ATT ATTITUDE CAN CANISTER

AUD AUDIO CENT CENTAUR

AUX AUXILIARY CHAN CHANNEL

AVG AVERAGE CHM CHAMBER

AX AXIS CKT CIRCUIT

AZ AZIMUTH CLSD CLOSED
CLSG CLOSING

B CMD COMMAND

COEF COEFFICIENT

Bl BOOSTER #1 COF CUTOFF

B2 BOOSTER 02 COMB COMBUSTION

B-O BOIL OFF COMPT COMPARTMENT

B & S BOOSTER & SUSTAINER COND CONDITIONER

BAT BATTERY CONT CONTINUOUS

BCN BEACON CONV Ct(,VERTER

PAGE NO. 12-6
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C 
E

COR CORNER EMER EMERGENCY
CTL CONTROL ENG ENGINE
CTR CENTER EXHST EXHAUST
CY CYCLE EXPLO EXPLOSIVE

CYL CYLINDER EXT EXTERNAL

D 
F

DBLR DOUBLER F & C FILL & CHECK

DC DIRECT CURRENT F & D FILL & DRAIN

DCDR DECODER FAIL FAILURE

DEL DELIVERY FAIR FAIRING

DEMOD DEMODULATOR FB FEEDBACK

DESTR DESTRUCTOR FRG FAIRING

DET DETECTOR FL FLAME

DG DISPLACEMENT GYRO FL/RT FLOW RATE

DI DISCRETE INTEGRATOR FREQ FREQUENCY
DIA DIAMETRIC FV FUEL VALVE

DIFRN DIFFERENCE FWD FORWARD

DIR DIRECT G

DIS DISCRETE

DISCH DISCHARGE

DISCON DISCONNECT GEN GENERATOR

DISPL DISPLACEMENT GO GAS GENERATOR

DLY DELAY GMBL GIMBAL

DN DOWN GPM GALLONS PER MINUTE

DO DROP OUT GND GROUND

DP PRESSURE DROP GN2 GASEOUS NITROGEN

DRVR DRIVER G2 GASEOUS OXYGEN

DS DOWN STREAM GU GROUND UNIT

DT TEMPERATURE DROP GUID GUIDANCE

DV DELTA VELOCITY
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H L

H/D HOLDDOWN LAT LATERAL
PE HELIUM LCHR LAUNCHER
HI HIGH LH2  LIQUID HYDROGEN
HLDR HOLDER LIM LIMITER
HORZ HORIZONTAL LIT LIGHT
HS HEAD SUPPRESSION LIQ LIQUID
HSV HEAD SUPPRESSION LKN LOCKIN

VALVE LKUP LOCKUP
HSU HYDRAULIC SUPPLY UNIT LLFM LANDLINE FM
HTR HEATER LN LINE
HYD HYDRAULIC LO, LOW

LN2  LIQUID NITROGEN
I LONG LONGITUDINAL

LO02 LIQUID OXYGEN
IF INTERMEDIATE LT LIGHT

FREQUENCY LUB LUBRICATE
IGN IGNITOR OR IGNITION LVL LEVEL
IND INDICATOR
INFO INFORMATITON
INJ INJECTOR OR INJECTION M
INL INLET
INNR INNER
INP INPUT MAN MANUAL
INS INSULATOR MAN, MANF MANIFOLD
INST, INSTR INSTRUMENTATION MANO MANOMETER
INSUL INSULATION MC MEGACYCLES
INT INTERNAL MGTRN MAGNETRON
INTGRD INTEGRATED MID MIDDLE
INVTR INVERTER MK MARK

MOT MOTOR
J MSG MESSAGE

MSL MISSILE
JET JETTISON MTR MOTOR
JUNCT JUNCTION MULT MULTIPLIER
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N 
p

NAA NORTH AMERICAN PNL PANEL

AVIATION POS POSITION OR POSITIONER

NORM NORMAL PPS PULSES PER SECOND

NOZ NOZZLE PRE-RLS PRERELEASE

NR NEAR PRESD PRESSURIZED

PRESG PRESSURIZING

0 PRESN PRESSURIZATION

PRESS PRESSURE

OB OVERBOARD PREVLV PREVALVE

OP OPTICAL PROBE, OUTPUT PRF PULSE REPETITION

OPN OPEN 
RATE

OPT OUTPUT PRG PURGE

ORFC ORIFICE PRGR PROGRAMMER

OSC OSCILLATCR PROP PROPELLANT

OTB OUTBOARD PROP VLVS PROPELLANT VALVES

OUT OUTLET PPS POUNDS PER SECOND

OUTBR, OTB OUTBOARD PS POWER SUPPLY

OUTR OUTER PU PROPELLANT

OVBD OVERBOARD 
UTILIZATION

OVRSPEED OVERSPEED PUV. PROPELLANT

PU VLV UTILIZATION VALVE

P PV PROPELLANT VALVE

PWR POWER

P, PCH PITCH PWR SUP POWER SUPPLY

PB PULSE BEACON

PB-IP PULSE BEACON-IMPACT Q

PREDICTOR

PG PROGRAMMER QUAD QUADRANT

PH PHASE QLTY QUALITY

PKG PACKAGE R

PL PLATE
PLAT PLATFORM
PMP PUMP R ROLL

PNEU PNEUMATIC RADL RADIAL
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R S

RB RATE BEACON SAT'S SATISFACTORY
RB-IP RATE BEACON-IMPACT SECO SUSTAINER ENGINE

PREDICTOR CUTOFF

RCC ROUGH COMBUSTION SECT SECTION
CUT-OFF SEP SEPARATION

RCVR RECEIVER SEQ SEQUENCE

RD ROCKETDYNE SGG SUSTAINER GAS

RDY RE.ADY GENERATOR
REF REFERENCE SIG SIGNAL

REG REGULATOR SNSR SENSOR
REL RELEASE SOL SOLENOID
RESP RESPONSE SPRT SUPPORT
RESVR RESERVOIR SRV AMPL SERVO AMPLIFIER
RETR RETRACT SRV VLV SERVOVALVE
RF RADIO FREQUENCY SS SUBSYSTEM

RG RATE GYRO ST START
RLF RELIEF STA STATION
RLY RELAY STABR STABILIZER
RNG RANGE STAT STATIC

ROL ROLL STOR STORAGE
RSB RANGE SAFETY BEACON STRN STRENGTH

RSC RANGE SAFETY COMMAND STRT START
RTN RETURN STRUC STRUCTURE
RV RE--ENTRY VEHICLE SUNTRKR SUNTRACKER

(NOSECONE) SUP SUPPLY
SUPHT SUPERHEAT

8 SUPRN SUPPRESSION
BURF SURFACE

81 SYCAMORE TEST STAND SUS, S SUSTAINER
SI SW SWITCH

54 SYCAMORE TEST STAND SYS SYSTEM
54

S/c SUBCAJ.RIER
SAF SAFETY
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T 
V

T/B TURBOPUMP VECT VECTOR

T/C THERMOCOUPLE VEL VELOCITY

TACH TACHOMETER VERT VERTICAL

TrANG TANGENTIAL VIBN VIBRATION

TBN TURBINE VLV VALVE

TCC TEST CONDUCTOR'S VRN VERNIER

CONSOLE VTRI VENTURI

TEMP TEMPERATURE

TH, THR THRUST 
W

TK TANK

TLM TELEMETER WT WEIGHT

TLR TRAILER X

TMR TIMIER
TOR TORQUE
TOT TOTAL X TRANS

TRGT TARGET XCIT EXCITATION
TRIG TRIGGER XCNGR EXCHANGER
TURB TURBINE XDCR TRANSDUCER

XFER SYS TRANSFER SYSTEM

U XF-R UN TRANSFER UNIT

X.4TR TRANSMITTER

UMBL UMBILICAL XPL EXPLOSIVE

UP UPPER XPNDR, TRANSPONDER

XPONDER

V XTAL CRYSTAL

XVERS TRANSVERSE

Vi VERNIER ENGINE #1
V2 VERNIER ENGINE #2 Y

VAP VAPOR

VDC VOLTS DIRECT CURRENT Y-R, Y/R YAW ROLL

VECO VERNIER ENGINE CUTOFF Z
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APPENDIX A

INSTRUMENTATION CONFIGURATION

IBM CODE KEY

Master tabulati(,:;s of all performance measurements applicable to all test articles are main-
tained by the Test Planning Group. Operational tabulations are compiled from these masters
for individual missiles. All instrumentation logs are maintained on IBM punched cards. This
facilitates rapid sorting, rearrangement, and tabulation of measurements as required for
program preparation and data analysis. Such storage necessitates a systematic classifica-
ti.n of the measurements and uniformity in method used to describe the many types of meas-
urements. To achieve this, an extensive coding of the identification, description, ard neas-
urement parameters is necessary. The following is an explanation and key for this cod ng.
Each section may be identified in the key by the section heading or the IBM card columi1
number.

I. MISSILE IDENTIFICATION (Col. 1-3)

This section is used to indicate the vehicle upon which the measurement is made.

UI. MEASUREMENT IDENTIFICATION (Col. 4-3)

A. Each measurement has a unique six-character identification. The fll:st char-
acter defines the system within which the measurement exists. The second char-
acter defines the monitoring agene-. The third, fourth, and fifth characters are
number assignments which define a particular measurement within the system
defined by the first character. The sixth character defines the type of
measurement.

T141 MATINIAL co iS WMOA•aYION AFMI#Ttc NATO^ 0To FIa N Oe 1• 4 T ig 919759 WLlWTV 171 WIN MA141 1 S*dthaiiWm tp a t. 1V1.5
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A P 1 001 PP0 L-Type of M-,asurement (Col. 9)

Number Assignment (Col. 6.-8)

Monitoring Agency (Col. 5)

System (Col. 4)

Vehicle (Col. 3)

VEHICLE SYSTEM TYPE OF MEASUREMENT
SYMBOL (Col. 3) (Col. 4) (Col. 9)

A Atlas Booster Airframe Acceleration
B * Beacon Rotation Rate
C Centaur * Current
D * Range Safety Command Deflection
E * Electrical Power
F * Pressurization Force
G * Guidance (Radio)

ii * Hydraulic Position
I * Guidance (inertiai) Intensity
J * , *

L WS 117L 2nd Stage Launcher Velocity
M Mercury Capsule Miscellaneous Mass

(Di mensioniess
coeffic lent)

N * Facilities and Site Camera Coverage
0 4 * Vibration
P Propulsion Pressure

Q * S Frequency
R * * Rate
S * Flight Control System Strain
T * Telemetering Temperature
U * Propellant Utilization 0

." MATIIQlt CWArS ' • TOgMo "fltCl4N, tug 0*1 #181 N 011S Of ?W Vt01ft | TTI$S WAT?4 fI WAt0f1#1 00 1gD011 I AM tIAl, !#t(
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VEHICLE SYSTEM TYPE OF MEASUREMENT
SYMBOL (Col. 3) (Col. 4) (Col. 9)

V * * Voltage
W *A Time
X * External Discrete Position
Y * Payload Acoustical
Z * Azusa Transponder Azimuth

• Note: Unassigned

"MONITORING AGENCY kCol. 5)

0 Telemetering
1 Direct. Line (Captwve Teat and AFMTC Landline)
V Checkout and Val!da~ion Instrumentation
M Visual Panel Pre;ientations

III. MEASUREMENT RANGE (Col. 35-42)

This represents the desired capability of the measuring system. "N' preceding a
number indicates minus quantity.

IV. UNITS OF FUNCTION (Col. 43-45)

AMP Amperes F/S Feet per second
CPS Cycles per second FS2  Feet per second2

DB Decibles FTN Foot ton
DBM Decibles above 1 Milliwatts 0 Acceleration of Gravity
DEG Degrees Angular GPM Gallons per minute
DGC Degrees Centigrade GPS Gallons per second
DGF Degrees Fahrenheit IN Inches
DGR Degrees Rankine INW Inches of water
D,'/ Degrees per socond ILB Inch pound
E "I'dans IPI Inches per inch

TWIS MA|II&A. cO1TAi04 10oiuMATON WIICTNG TH IM TIOAW 001MU Of TVHI uNIetS 6I1att WITN4N HQ WANIkNG O t"I 1W I ,IOS A WG 1*5 Tit
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KC Kilocycles PIG Pounds per square inch gage
KID Thousands of pound per PPS Pulses per second

square in. differential PS Pounds per second
KPS Kilo-pounds PSI Pounds per square inch
KPM Thousands ,,f RPM's RPM Revolutions per minute
LBS Pounds RS2  Radians per second 2

MA Milliamperes SF 2  Slugs feet 2

MC Megacycles SLG Slugs
ME Milliwatts SPS Samples per second
MU Microinches per inch UV Microvolts
MS Milliseconds UA Microamperes
MV Millivolts VAC Volts, alternating current
PIA Pounds per square inch absolute VDC Volts, direct current
PID Pounds per square inch VPK Peak volts, AC

differcnttat PRV Phase reversinz AC voltage

V. FREQUENCY RESPONSE REQUIRED ,CC, 49-51)

The required response of the measuring system in cycles per second unless otherwise
noted or implied.

SIO Less than I cycle per second
400 400 cycles per second

1KC 1 Kilocycle (1000 cycles) per second
2MC 2 Megacycles (2,000,000 cyc'es) per second
STP Step Function
UNK Unknown

VI. TYPE OF TRANSDUCER (Col. 52-61)

*Indicates an "off the shelf" commercial transducer. This Is followed by a coded Identi-
fication of the vendor and the vendor model number if known.

TIS MATINIAOL CONTAINS INOIMATION AMFCTIN TMU NAltoA= 0FfNSI (W THE UITWO 111TA11S WITHIN ?%I M4HAING Of TVH IPI1ONAC LAWt tilti
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Vendor Code

WK Wianco Engineering Co. BLH Baldwin-Lima Hamilton
MASSA Massa Laboratories, Inc. T Thermo Electric Co., Inc.

R-D Rocketdyne WAUGH Waugh Engineering Co.

=Indlcates the transducer is the same one as that used for the measurement number
immediately following this symbol.

VII. TRANSDUCER SELIAL NUMBER (Col. 62-66)

VIII. TRANSDUCER LOCATION (Col. 67-70)

Station Number (Col. 67-70)

Location by station number to the nearest inch.

Quadrant Number (Col. 71)

1 Quadrant I
2 Quadrant II
3 Quadr ant III
4 Quadrant IV
X XX Axis
Y YY Axis

FOR LANDLINE AND CAPTIVE TEST

IX. TYPE OF RECORDER (Col. 30-34)

A AM tape
D Sanborn type recorder
E Eput meter, counter
F FM tape
O Esterline-Angus-Type-AW Graphic Recorder
L Panel Light

TWIO MATImIAL CONTAIMI WrOMllTIOi AFFfCTIM4 TNI MATIOKAM 09lIN OF TWI UNIT!1l1 STAIIS W*T1M1l TM7 I"AMION Of !"I ISIP11ON4t tAfl Wi l
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M Meter
MS Multi-Point Strip Chart

0 Oscillograph (CEC)
P Printer
R EA Sequence Recorder
S Strip chart (Brown, Speedomax)

FOR TELEMETERtNG ONLY

X. MEASUREMENT CHANNEL ASSIGNMENTS (Col. 30-34, on TLM only)

Telemeter transmiter number (Col. 30)

Subcarrier channel numbers (Col. 31-32)

1-13, A, C, E

Pin number (Col. 33-34)

Pin number it commutated in telemeter package

Pin number 1 thru 60

TYPE OF MEASUREMENT (Col. 76, on TLM only)

P Primary - An oricinal measurfament with one transducer, the oluput of which is
sent to only one telemetering package.

M Multiple - When a meauurement ts picked up by one transducer but sent over two
or more telemetering packages the original measurement is considered
primary and the repeated ones considered multiple.

SPECIAL CODING (Col. 76, on TLM only)

C Listallation Drawing/Wiring Diagram
(Signal available will be shown in tabulation Section 15)
(Output impedance will be shown in tabulation Section 16)

1iNS MAVEIIMqhL "Ou1TAIMS 111001MU 4 AlIICTING 11 MItION . tItMuN (W 14 UIWIMT ITATIS WITWIN INS MIANI"S Of TWE ||PIOIWA4 LAWIS, TfI
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XI. INSTRUMENTATION TEST PLAN

A. Measurement Functions (Col. 31-34)

Functions are assigned two or four dtgit codes and are classified as (1) opera-
tional requirements, (2) Post Test Failure Detection Rlequirements or t3) Test
Objectives.

1. Operating Rnuirements

Operating measurements are those required on a continuing basis for
checkout of the missile during the countdown and for safe ooeration during
start, running, and shutdown of a hot firing. These measurements must be
presented on a visual display, all others have no such requirpmerts. Op-
erating measurements are indicated by the two digit cede (01).

2. Post Test Failure Detection Requirements

This measureme-" function includes those measuremeuts which will pro-
vide "quic. look type of post test data kecessary to detect a possible mal-
function. Analysis of thiki data should indicate an unsafe firing condition.
These measurements are indicated by the two digit code ,02).

3. Test Objectives

a. Coding System: The coding system for test objectives has been de-
veloped to provide a rapid means of identification and handling of a
large number of objectives. Coded objectives are linted ', system
along with the instrumentation required for accompllshmen,

System (Alphabetical)

IMisile &,ries (Alphabetiz'al)

i-----Objective (Numerical 1-99)
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b. Letters used to idenui 'y the system are identical to those used to
identify the system described in Section IU of the code key with the
follow!ng addition:

o - over-all gereral objectives
1. e. Reliability, Compatibility

w - propellant loading

c. Objectives Headers

(1) The instrumentation test plan presents a tabulation of meas-
urements by test objectives.

(2) Each objective normally contains one of the fcilcwing five key
terms. These terms defined below will establish a s*andard
datum for uniform interpretation of test objectlves.

DEMONSTRATE (DEM) denctes the occurrence of an action or an
event during a test. The accomplishment of this type objective re-
quires a quziliative answer. rhe answer will be derived through the
relation of this action or everit to some other known information or
occurrence. This category of objective implies a minimum of air-
borne instrumentation, and/or that the information be obtained ex-
ternal to the mi ssile.

DETERMINE (DET) denotes the measuring of performance of any unit
or system. This category implies the qiantitative investigation of
over-all operation which inpludes, generally, the instrumentation for
measuring basic inputs and outputs of the unit or syet.m. The infor-
mation oktalned should indicate to what extent the system is operating
as designed. The instrumentation should allow performance deficien-
cies to be isolated to either the system or to the system inputs.

EVALUATE (EVAL) dunotes the measuring of performance of any unit
or system as well ap the performance and/or inter-action of its sec-
tions or subsystems that are under investigation.

TIN MArlIA, COlWAtW1 IqWONUATiON APIrCTI" T14 NAIIOgAL 9111N t V 14THE UNTtO ITATI[I W171,1 6141 M4IAININ Of lid4 ISPIONAGI LAWS. 11'11
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The accomplishment of objertives of this type requires quantitative
data on the performance of both unit or system and its sections or
subsystems. Instrumentation for this category generally includes
measuning basic inputs and outputs of the unit or system as well as
basic inputs and outputs of .ts sections or subsystems. The per-
furmance levels of the sections or subsystems will then be analyzed
for their contribution toward performance of the unit or system.
This category will provide the most detailed information of any of
these categories.

OBTAIN DATA (OBTN) denotes Fathering engineering information
which is to be measured to augment the general kncwledge required
in the development of the over-all weapon system. This category
may also be used for supplemental investigations such asenvtron-
mental studies, ascertaining k factors, ground equipment studies,
etc. The degree of instrumentation is not implied by this definition;
Individual objectives will indicate extent of instrumentation required.

ESTABLISH (ESTB) denotes gathering engineering information for
the development of ground prccedures and operating techniques. Ob-
jectives in this category are not necessarily dependent on analytic
studies.

B. Test Block Numbers (Captive only)

Two columns of information are given under each run. These columns indicate
which parameter3 are to bG recorded on each test run. The first column gives
the measurement priority. The second is used only for priority 1 measurements
and gives the measurement category.

C. Priority Symbols (Captive only)

1. These measurements are necessary to ensure safe operation or satisfactory
fulfillment of the Uest objectives. This includes functional readiness indica-
tions, the so-called "red line" indications. The týst would be authorized to
either "hold" or "abort" as applicable for any one of these measurements.

S.)
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2. These are measurements secondary to any particular test objective. They
will contribute additional information toward fulfillment of the test objective
but the test would be authorized to "hold" only if the number and nature of
the incomplete instrumentation in this category appeared ddtri~nental to ac-
complishment of the test objective.

3. These are measurements of general information nature. They may supple-
ment the priority 1 and 2 measurements, or they may be of environmental
nature in ar.d around the test stand. They will be taken only when manpower
and schedules permit. No hold action will be authorized for any of these
measurements.

Absence of a priority entry in the first column on any run indicates that the meas-
urement will not be made on that run.

D. Measurement Categories (Captive only)

1A Operating Measurements - Those functions that have to be monitored before 4
and/or during a test. Category "A" measurements will be identified as

such irrespective of whether the function has most significance before or
during a test.

IB Post-Test Inspection Measurements - Those functions that are to be re-
viewed after a test to determine that systems operated properly and that the
test was conducted safely.

SYSTEM EVALUATION MEASUREMENTS

A number of measurements are required for basic systems evaluation. Some of
these are already inc;',ded in categories 1A and 1B as defined above. The rest
consist of all other priority 1 measurements.

E. Missile Area (Col. 75-79)

This system of coding is used to group related measurements for easier analysts.
Descriptive heading of this coding appear in all tabulations that are presented Jr,
this order.

IIS MATERIAL CONTAINS INV TIOUATM • AMCTIMO ThL! NATI ON l M hNS Of THE UMiTID STATES WITNIN TNU MEANING Of THE WIt3PmME LAWS. TIT11
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A B

A/B AIRBORNE BAT BATTERY

A/P AUTOPILOT BCN BEACON
AC ALTERNATING CURRENT BECO BOOSTER ENGINE CUTOFF

ACA ACOUSTICA BGG BOOSTER GAS GENERATOR

ACCELN ACCELERATION BHD BULKHEAD
ACCRY ACCESSORY BK BREAK
ACLMTR, ACC ACCELEROMETER BKHS BLOCKHOUSE

ACT, ACTR ACTUATOR BLWS BELLOWS

ACUM ACCUMULATOR BP BOOST PUMP

ADAPT ADAPTER BRG BEARING
AFCRC AIR FORCE CAMBRIDGE BRKT BRACKET

RESEARCH CENTER BSD BESIDE
AGC AUTOMATIC GAIN CON- BSTR BOOSTER

TROL BTG BEACON TRIGGER
AIG ALL INERTIAL GUIDANCE GENERATOR
ALTR ALTERNATE BTL BOTTLE
AMB AMBIENT BTWN BETWEEN
AMP, AMPL AMPLIFIER BYP BYPASS
ANG ANGLE
ANT ANTENNA C
APS ACCESSORY POWER

SUPPLY C-O, C/O CUT OFF
ASSY ASSEMBLY CALC CALCULATED
ATT ATTITUDE CAL, CALUB CALIBRATE
AUD AUDIO CAN CANISTER
AUX AUXILIARY CATH CATHODE

AVG AVERAGE CATH FOL CATHODE FOLLOWER

AX AXIS CENT, CENTR CENTAUR
AZ AZIMUTH CH CHILL

CHAN CHANNEL

B CHM, CHAMB CHAMBER
CKT CIRCUIT

BI BOOSTER 0l CLSD CLOSED
B2 BOOSTER 02 CY.G CLOSING
B-O BOIL OFF CMD COMMAND
B & S BOOSTER & SUSTAINER CMPST COMPOSITE.9

TwIl MNAYIIAd. COWC AIf• r o6UatIOul A!PPCTI*04 t1U MNl' W 4 110tM Of TWI UNIS ITAYI whtll mtq TWO l V1o0AIN 0T f IPW W MfW9 TMIT
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C 
D

COEF COEFFICIENT DO DROP OUT

COF CUTOFF DP PRESSURE DROP

COMB COMBUSTION DRUvER DRIVER

COMPT COMPARTMENT DS DOWN STREAM

COMUTR COMPUTER DSHE DOWN STREAM HEAT

COND CONDITIONER 
EXCHANGER

CONT CONrINUOUS DT TEMPER -TURE DROP

CONV CONVERTER DV DELTA VELOCITY

COR CORNER E

CTL CONTROL
CTR, CNTR CENTER
CY CYCLE EMER EMERGENCY

CYL CYLINDER ENG ENGINEENGMT ENGAGEMENT

D ETP ENGINE TEST PANEL

EVC-O ELECTRONIC VIBRATION

DBLR DOUBLER 
CONTROL

DC DIRECT CULRRENT EXHST EXHAUST

DCIDR DECODER EXPLO EXPLOSIVE

DEFLN DEFLECTION EXT EXTERNAL

DEFLR DEFLECTOR F
DEL DELIVERY -

DEMOD DEMODULATOR
DESTR DESTRUCTOR F D C FILL & CHECK

DET DETECTOR F & D FILL V DRAIN

DO DISPLACEMENT GYRO FAIL FAILURE

DI DISCRETE INTEGRATOR FAIR FAIRING

IIIA DIAMETRIC FB FEEDBACK

DIFRN DIFFERENCE FRO FAIRING

DIR DIRECT •L FLAME

DIS DISCRETE FLDN FIELLEN

DISCH DISCHARGE FL/RT FLOW RATE

DISCON DISCONNECT FLS FLASHING LIGHT

DISPL DISPLACEMENT 
SYSTEM

DLY DELAY FL/TOT FLOW TOrALIZER

DN DOWN F LWR FOLLOWER

ru si m t1 M IAi C O N U 1 , M A 1 1 401 M10IIm 
S IIN IIm . tI I
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F I

FREQ FREQUENCY IF INTERMEDIATE

FV FUEL VALVE FREQUENCY
FWD FORWARD IGN IGNITOR OR IGNITION

IND INDICATOR
G INFO INFORMATION

INJ INJECTOR OR INJECTION
GEN GENERATOR INL INLET
GG GAS GENERATOR INNR INNER
GMBL GIMBAL INP INPUT
GPM GALLONS PER MINUTE INS INSULATOR
GND GROUND INST, INSTR INSTRUMENTATION
GN2  GASEOUS NITROGEN INSUL INSULATION

G02 GASEOUS OXYGEN tNT INTERNAL
GU GROUND UIiT INTGRD INTEGRATED
GUID GUIDANCE LNTGRG INTEGRATING

INVTR INVERTER
H

J
H/D HOLDDOWN

HE HELIUM JET JETTISON
HI HIGH JUNCT JUNCTION
HLDR HOLDER
HORZ HORIZONTAL L
HPD HYDRAULIC PUMP DIS-

CHARGE LAT LATERAL

HPP HY PNEU PANEL LCHR LAUNCHER
HS HEAD SUPPRESSION L11 2  LIQUID HYDROGEN
HSV HEAD SUPPRESSION LIM LIMIT ER

VALVE LIMR LIMITER
HSU HYDRAULIC SUPPLY UNIT LIT LIGHT
HiT HEAT LIQ LIQUID
HTR HEATER LKN LOCKIN
HYD HYDRAULIC LKUP LOCKUP

II
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L N

LLFM LAIDLINE FM NOZ NOZZLE
LN LINE NPSH NET POSITIVE SUCTION
LNG LONG HEAD
LO LOW NR NEAR
L•N LIQUID NITROGEN
LOJG LONGITUDINAL 0
L02 LIQUID OXYGEN
LT LIGHT OB OVERBOARD
LUB LUBRICATE OP OPTICAL PROBE, OUTPUT
LVL LEVEL OPN OPEN

OPNG OPENING
M OPRNL OPERATIONAL

OPT OUTPUT
MAN MANUAL ORFC ORIFICE
MAN, MANF MANIFOLD OSC OSCILLATOR
MANO MANOMETER OTB OUTBOARD 416
MC MEGACYCLES OUT OUTLET 1

MGT..N MAGNETRON OUTER, OTB OUTBOARD
MID MIDDLE OUTR OUTr.
MK MARK OVBD OVERBOARD
MOT MOTOR OVRSPEED OVERSPEED
MPCP MISSILE POWER CONTROL

PANEL P
MSG MESSAGE
MSL MISSILE P. PCH PITCH
M3W MICROSWITCH PB PULSE BEACON
MT MOUNT PB-IP PULSE BEACON-IMPACT
MT L METAL PREDICTOR
MTR MOTOR PG PROGRAMMER
MULT MULTIPLIER PH PHIASE

PH REV PHASE REVERSING
N PKG PACKAGE

PL PLArE
NAA NORTH AMERICAN PLAT PLATFORM

AVIATION PMP PUMP

NORM NOR MA L PNEU PNEUMATIC
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P R

PNL PANEL RB RATE BEACON
POS POSITION OR POSITIONER RB-IP RATE BEACON-IMPACT

PPS PULSES PER SECOND PREDICTOR

PR PRESSURE RCC ROUGH COMBUSTION
PREP PREPARATION CUT-OFF
PRE-RLS PRERELEASE RCVR RECEIVER
PRESD PRESSURIZED RD ROCKETDYNE

PRESG PRESSURIZING RDY READY
PRESN PRESSURIZATION RECLT RECIRCULATE

PRESS PRESSURE REDNT REDUNDANT

PREVLV PREVALVE REF REFERENCE

PRF PULSE REPETITION REG REGULATOR

RATE REGS REGULATORS
PRG PURGE REL RELEASE
PRGR PROGRAMMER RESP RESPONSE

PROP PROPELLANT RESVR RESERVOIR
PROP VLVS PROPELLANT VALVES RETR RETRACT

PS POUNDS PER SECOND RF RADIO FREQUENCY
PS POWER SUPPLY RG RATE GYRO
PU PROPELLANT RLF RELIEF

TITILIZATION RLY RELAY

PUV, PROPELLANT RNG RANGE

PU VLV UTILIZATION VALVE ROL ROLL

PV PROPELLANT VALVE RSB RANGE SAFETY BEACON

PWR POWER RSC RANGE SAFETY COMMAND
PWR SUP POWER SUPPLY RTN RETURN

RV RE-ENTRY VEHICLZ
Q (NOSECONE)

QUAD QUADRANT 8
QLTY QUALITY

SU SYCAMORE TEST STAND

R 81
84 SYCAMORE TEST STAND

R ROLL $4
RADL RADIAL 8/C SURCARRIER
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SS

S/T START TANK SUR F SURFACE

SAD SADDLE SUS, S SUSTAINER

SAF SAFETY SW SWITCH

SATIS SATISFACTORY SYS SYSTEM

SDC SECONDARY DISTRIBUTION
CENTER T'

SECO SUSTAINER ENGINE

CUTOFF T/B TURBOPUMP

SECT SECTION T/C THERMOCOUPLE

SELR SELECTOR TACH TACHOMETER

SEPN SEPARATION TANG TANGENTIAL

SEQ SEQUENCE TBN TURBINE

SGG SUSTAINER GAS TCC TEST CONDUCTOR'S

GENERATOR CONSOLE

SHLD SHIELD TEMP TEMPERATURE

Sir SIGNAL TH, THR THR1-3T

SK SKIN TK TANK

SNERS SENSORS TLM TELEMETER

SNSR SENSOR TLR TRAILER

SOL SOLENOID TMR TIMER

SPRT SUPPORT TOR TORQUE

SRV AMPL SERVO AMPLIFIER TOT TOTAL

SRV VLV SERVOVALVE TRGT TARGET

SS SUBSYSTEM TRIG TRIGGER

ST START TURB TURBINE

STA STATION
STABR STABILIZER U

STAT STATIC

STOR STORAGE UMBL UMBILICAL

STRN STRENGTH UP UPPER

STRT START USHE UPSTREAM HEAT

STRUC STRUCTURE EXCHANGER

SUNTRKR SUNTRACKER V

SUP SUPPLY

SUPHT SUPERHEAT Vt VERNIER ENGINE 0t

SUPRN SUPPRESSION V2 VERNIER ENGINE 02
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V

VAP VAPOR
VDC VOLTS DIRECT CURRENT
VECO VERNIER ENGINE CUTOFF
VECT VECTOR
VEL VELOCITY
VERT VERTICAL
VIBN VIBRATION
VLV VALVE
VRN VERNIER
VTRI VENTURI

W

wr WEIGHT

X

X TRANS
XCIT EXCITATION
XCNGR EXCHANGER
XDCR TRANSDUCER
XDCR SUP TRANSDUCER SUPPLY
XFER SYS TRANSFER SYSTEM
XFER UN TRANSFER UNIT
XMTR TRANSMITTER
XPL EXPLOSIVE
XPNDR, TRANSPONDER
XPONDER
XTAL CRYSTAL
XVERS TRANSVERSE
XVTR TRANSVERTER

Y

Y-R, Y/R YAW ROLL
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EXTERNAL DISTRIBUTION

No. Copies

AMR FORCE 
16

GE (MISVD) 
1

ARMA GARDEN CITY, NY 2

ARMIA, SAN DIEGO 
2

MNAJOR FRANK A SILVASY 1

ROCKETDYN E 
1

ACOUSTICA ASSOCIATES 
1

KELLOG SWITCHBOARD & SUPPLY 
1
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